
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



Ajju^T U«. (ir.6'5'6 





3 2044 096 997 085 



NEW 



ELEMENTARY ARITHMETIC: 



EASY COMPEEHENSIYB COUESB, 



MENTAL AND WRITTEN EXERCISES, 



FOR BEGINNERS. 



PBEPABSD TO ACCOMPANY THE UATHEMATICAI. SEBIES OT 



BENJAMIN GREENLEAF, A.M. 



BOSTON: 
PUBLISHED BY ROBERT S. DAVIS & CO. 

NEW YORK : W. I. POOLBY, AND WILLIAM WOOD & CO. 

PHILADELPHIA: J. B. LIPPINCOTT AND COMPANY. 

ST. LOUIS: E. K. WOODWARD. 

NSW OSIBANS : DUNCAN & GO. 

1865. 



,,{ M5i<o5. T5^ char:: r.;.- -,r T-.-i-RgEg 
MAU 5 1926 
GBEENIEAFSMATHEMAnCAL SEEIES. 

1. NEW PRIMARY ARITHMETIQ ; or, Mental Arithmetic, on the 
Inductive Plan; with Easy Exercises for the Slate. For Primary 
Schools. 84 pp. 

2. NEW INTELLECTUAL ARITHMETIC, on the Inductive Plan; 
being an Advanced Intellectual Course, for Common Schools and 
Academies. 180 pp. 

3. COMMON SCHOOL ARITHMETIC; or, a Complete Treatise 
for Common Schools. 324 pp. 

4. THE NATIONAL ARITHMETIC, being a complete Course of 
Higher Arithmetic, for advanced Scholars in Common Schools, High 
Schools, and Academies. 444 pp. 

5 NEW ELEM^TARY ALGEBRA; in which the First Principles 
of Analysis are progressively developed and simplified. For Common 
Schools and Academies. 324 pp. 

6. NEW HIGHER ALGEBRA; an advanced Analytical Course, for 
High Schools, Academies, and Colleges.^ 394 pp. 

7. ELEMENTS OF GEOMETRY, with PracUcal Apphcations to 
Mensuration. 320 pp. 

8. ELEMENTS OF TRIGONOMETRY, with Practical Applications, 
and Tables. 170 pp. 

9. ELEMENTS OF GEOMETRY AND TRIGONOMETRY; or the 
last two named- works in one volume. 490 pp. 

■*' •'K^'WIEATISE ON SURVEYING AND NAVIGATION; with 
Practical Applications and Tables. [In preparation.] 

D:^KEYS to the Arithmetics, Algebras, Geometry, and 
Tkioonombtry. For Teachers only, [In 6 volumes.] 



4 ^m^ » 



Entered according to Act of Congress, in the year 1866, by 

HENRY B. MAGLATHLIN, 
In the Clerk's Office of the District Court of Massachusetts. 



Cambridge : Electrotyped by Dakin & Metcalf. 



PREFACE. 



In mental culture, no less than in manual labor, it is 
desirable to have instruments especially adapted to the work 
to be performed. Of late, owing to the circumstances of 
the country, it has become very evident that there are 
numerous learners of limited opportunities who require an 
easy comprehensive course of arithmetic Such, having no 
time to master the several books of a consecutive series, 
however excellent, demand in a single book the more iiji- 
portant principles of the science, combined with the more 
useful applications to ordinary business computations. 

In most Graded Schools, also, there may be found a class 
of pupils who might advantageously use a brief elementary 
course, uniting mental and written exercises, before passing 
to any more elaborate treatise. Experience has demon- 
strated that beginners are best initiated into any branch by 
means of repeated simple illustrations and numerous easy 

examples. 

(Ill) 



IV PREFACE. 

These conditions have been carefully kept in view, during 
the preparation of this work. Schools have been visited in 
different sections, in order fully to ascertain their wants, 
teachers freely consulted to obtain practical suggestions, 
and no labor or expense spared to embody such improved 
methods of putting things, sanctioned by the best educators, 
as may not heretofore have found a place in any text-book. 

The work is analytic and inductive. Mental and written 
exercises have been combined, with the same forms of 
analysis applied to both. By this plan, not only a volume 
of separate mental arithmetic is rendered superfluous, but 
valuable time is saved, and the pupil's progress promoted by 
an order at once natural and scientific. The number of 
topics treated is necessarily limited, yet will be found suffi- 
cient in range to prepare for common business. 

It is proper to state that this volume has been edited by 
H. B. Maglathlin, A. M., who has been for many years as- 
sociate editor of Greenleaf 's Mathematical Series. It has 
been prepared as an accompaniment to that course, not to 
supersede any part of the same, but to supply a new edu- 
cottoned want, which, heretofore, does not appear to have 
been exactiy provided for, by any author. 
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ELEMENTARY ARITHMETIC. 




NUMBERS. 

I. A Unit is a single thing of any kind, or one. 

2* One unit and one unit are two units, or two. 

3. Two units and one unit are three units, or three. 

4. Three units and one unit are four units, or four. 

5. Four units and one unit are five units, or five, 

6. Five units and one unit are six units, or six. 

7. Six units and one unit are seven units, or seven. 

8. Seven units and one unit are eight units, or eight. 

9. Eight units and one unit are nine units, or nine. 

Questions. — What is a Unit ? What are one and one called ? 
Two and one? Three and one? Four and one? Five and one? 
Six and one ? Seven and one ? Eight and one ? 



8 NUMBERS. 

10. Quantity is anything that can be measured, or 
which has value or size. Thus, 

Distance is quantity, since it can be measured, so as 
to be named miles, rods, etc. 

11, Numbers express how many units there are in 
any given quantity. Numbers are, therefore, one or 
more units 

One, two, three, four, five, six, etc., are numbers. 
1^ Like Numbers are such as express the same 
kind of quantity. 
Thus, five dollars and seven dollars are like numbers. 

13. An Operation is the work done with numbers. 

14. A Rule is the direction for performing an opera- 
tion. 

15. Arithmetic treats of numbers, and is the art of 
reckoning by them. 

FIGUEES. 

16. Figures are Certain marks, used to express 
numbers more briefly than by words. 

Teji different figures are used in expressing numbers. 



Names, or 
value denoted. 


Figures 
as printed. 


Figures 
as written. 


Names, or 
value denoted 


Figures 
as printed. 


Figures 
as written. 


Cipher, 





o 


Five, 


5 


V 


One, 


1 


/ 


Six, 


6 


d 


Two, 


2 


2 


Seven, 


T 


7 


Three, 


3 


3 


Eight, 


8 


s 


Four, 


4 


4 


Nine, 


9 


P 



What is Quantity ? Why is distance quantity 1 What do Numbers 
T)res8 1 Mention some numbers. What are Like Numbers ? What 
Operation? A Rule? Arithmetic? WhaJ are Figures 1 
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NUMBERS. 9 

17. The figures 1, 2, 3, 4, 5, 6, 7, 8, 9, are called 
significant figures, because each signifies, or stands for, 
as many units as its name denotes. 

18. The figure 0, or cipher, is sometimes called zero, 
or naught, because when used alone, it stands for noth- 
ing. Thus, dollars means no dollars. 

Exercises. 
Write the following figures and name each of them : 

(1) (2) (3) (4) (5) (6) 



/ 


s 


O 


7 


2 


^ 


s 


^ 


/ 


2 


/ 


7 


3 


^ 


4 


S 


3 


s 


4 


3 


^ 


s 


4 


^ 


^ 


2 


^ 


5 


-^ 


-^o 


7 


4 


3 


4- 


7 


5 


o 


5 


2 


/ 


^ 


4 



Write in figures arranged in columns : 

7. One, three, four, two, seven, five, six, eight, 

8. Four, one, five, nine, eight, two, six. 

9. Five, nine, two, eight, six, four, three, seven. 
10. Six, cipher, three, seven, two, five, one, four. 

Which figures are called significant figures? Why? Which is 
called zero or naught? Why? 
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UNITS, TENS. 

19, Nine units and one unit are ten units, or ten. 

30, One ten and one unit are eleven ; one ten and two 
units are twelve ; one ten and three units are thirteen ; 
one ten and four units are foueteen ; one ten and five 
units are fifteen ; one ten and six units are sixteen ; one 
ten and seven units are seventeen ; one ten and eight 
units are eighteen ; one ten and nine units are nineteen ; 
" teen " meaning " and ten,'' 

Thus, nineteen means nine and ten ; sixteen, six and 
ten. 

21* Two tens are twenty ; three tens are thirty ; four 
tens are forty ; five tens are fifty ; six tens are sixty ; 
seven tens are seventy ; eight tens are eighty ; nine tens 
are ninety ; *' ty'' meaning " tens/' 

Thus, twenty means two tens ; fifty. Jive tens ; ninety, 
nine tens. 

22^ Exact tens, as ten, twenty, thirty, etc., are ex- 
pressed by combining 1,2, 3, etc., denoting the number 
of tens, with ; and the numbers between exact tens, 
by combining 1, 2, 3, etc., with each of the significant 
figures. Thus, 

Numbers requiring to be expressed by two figures 
are written as follows : 

What are nine and one called? What is an exercise? Ans. A 
lesson for practice. What are ten and one called ? Ten and two ? 
Ten and three ? Ten and four ? Ten and five? Ten and six ? Ten 
and seven ? Ten and eight ? Ten and nine ? What is the meaning 
of " teen " ? What are two tens called ? Three tens ? Four tens ? 
Five tens ? Six tens ? Seven tens ? Eight tens ? Nine tens ? What 
is the meaning of "ty"? How are exact tens expressed? How are 
the numbers between exact tens expressed ? 
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Ten, 


/^ 


Thirty-one, 


3/ 


Fifty-two, 


52 


Eleven, 


// 


Thirty-two, . 


3S 


Fifty-three, 


53 


Twelve, 


Y2 


Thirty-three, 


33 


Fifty-four, 


54 


Thirteen, 


/J 


Thirty-four, 


34 


Fifty-five, 


55 


Fourteen, 


/4 


Thirty-five, 


35 


Fifty-six, 


5(^ 


Fifteen, 


/c5 


Thirty-six, 


3<^ 


Fifty-seven, 


^7 


Sixteen, 


/^ 


Thirty-seven, 


37 


Fifty-eight, 


5& 


Seventeen, 


// 


Thirty-eight, 


36> 


Fifty-nine, 


5J? 


Eighteen, 


/c? 


Thirty-nine, 


3p 


Sixty, 


^O 


Nineteen, 


/y 


Forty, 


40 


Sixfy-one, 


^/ 


Twenty, 


SO 


Forty-one, 


4/ 


Sixty-two, 


(^2 


Twenty-one, 


2^ 


Forty-two, 


4S 


Sixty-three, 


^3 


Twenty-two, 


22 


Forty-three, 


43 


Sixty-fonr, 


^4 


Twenty-three 


23 


Forty-four, 


44 


Sixty-five, 


^5 


Twenty-four, 


24 


Forty-five, 


4S 


Sixty-six, 


^^ 


Twenty-five, 


25 


Forty-six, 


4^ 


Sixty-seven, 


^7 


Twenty-six, 


2(^ 


Forty-seven, 


47 


Sixty-eight, 


(fs 


Twenty-seven, 


27 


Forty-eight, 


49 


Sixty-nine, 


^ 


Twenty-eight, 


2S 


Forty-nine, 


4p 


Seventy, 


70 


Twenty-nine, 


2^ 


Fifty, 


SO 


Eighty, 


SO 


Thirty, 


30 


Fifty-one, 


5/ 


Ninety, 


^0 



With what figures 
Sixty-three ? 



is thirty-two written 1 Forty-seven 1 Fifty? 
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NUMBERS. 



Exercises. 
Write the following figures, and read them : 



(1) 


(2) 


(3) 


(*) 


(5) 


/o 


/5 


// 


/^ 


y/ 


¥2 


S3 


S(^ 


65 


c?J 


/4 


S4 


s& 


3(^ 


7«^ 


/5 


S5 


S7 


^7 


y^ 


// 


sp 


ss 


3(9 


^c? 


/<? 


30 


3/ 


50 


44 


SO 


4/ 


SS 


^/ 


<y^ 


/3 


3S? 


33 


^5 


7<? 


2/ 


40 


34 


70 


S^Sf 



Write in figures arranged in columns : 

6. Ten, sixteen, fifty-two, eighty-eight, nineteen, sev- 
enty-three, ninety-seven, thirty-seven. 

Y. Thirteen, seventeen, forty-five, sixty-two, twenty- 
seven, forty-two, seventy-one, eighty. 

8. Twenty-six, sixty-two, eighteen, eighty-one, sev- 
enty-nine, ninety-seven, fifty, five. 

9. Nine, ninety, ninety-nine, thirty-five, fifty-three, 
eighty-two, seventy-two, twenty-two. 

10. Thirty-three, forty, fifty-five, sixty-two, eighty- 
eight, nineteen, ninety-one. 

What is the largest number that can be expressed by one figure 1 
By two figures 1 With what figures do you write eighty ? Fifky-five 1 
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UNITS, TENS, HUNDREDS. 

23. When a number is expressed by two or more 
figures, written together side by side, the value denoted 
by each significant figure is according to the order in 
which it is written. 

Thus in 25, the 5, which is in the first order from the 
right, expresses 5 ones, or five ; and the 2, which is in 
the second order, expresses 2 tens, or twenty. 

1^, Units expressed by a figure standing alone, or in 
the first order from the right, are called primary units, 
because from them are formed units of the higher orders. 

Thus, by taking together ten units of the first order, 
and considering the group as a single thing, is formed a 
unit of the second order, called one ten. 

26, Ten tens are called one hundred, which forms a 
unit of the third order, and is written 100. 

Exact hundreds are, therefore, expressed by writing 
the figure denoting their number in the third order, with 
two ciphers at the right. Thus, we write, 



Two hundred, 


200 


Six hundred. 


600 


Three hundred, 


300 


Seven hundred, 


100 


Four hundred. 


400 


Eight hundred. 


800 


Five hundred, 


600 


Nine hundred. 


900 



According to what is the value expressed by a figure written side by 
side with others ? What is the value of the 5 in 25? Of the 2? What 
are the units expressed by a figure standing alone called ? Why so 
called 1 What are ten tens called ? One hundred is a unit of what 
order? How are exact hundreds expressed? In writing a number, 
where do we place the figure denoting hundreds ? 
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36. In writing a number expressed by three figures, 
we place the figure denoting the hundreds in the third, 
the figure denoting the tens in the second, and the figure 
denoting the units in the Jirst order. Thus, 

Two hundred and sixty-three, or 2 hundreds, 6 tens, 
and 3 units, is written 263. 

Five hundred and seven, or 5 hundreds, tens, and 
1 units, is written 601. 

Exercises. 

Write in figures arranged in columns : 

1. The numbers between one hundred and one hun- 
dred and ten. 

2. The numbers between one hundred and nine and 
one hundred nineteen. 

3. The numbers between one hundred and ninety and 
two hundred. 

4. Three hundred, three hundred and three, three 
hundred and thirty, three hundred and thirty-three. 

6. Five hundred and nine, nine hundred and five, five 
hundred and ninety, nine hundred and fifty-nine. 

6. Seven hundred and seventy-seven, two hundred 
and twenty-two, eight hundred and eighty-eig^t, six 
hundred and six. 

7. Two hundred and two, five hundred and ninety- 
nine, four hundred and seventy-one, nine hundred and 
ninety-nine. 

Review Questions. — What is a Unit? (1.) What is Quantity? 
(10.) Number? (11.) Arithmetic? (15.) Figures? (16.) What is the 
meaning of " teen " ? (20.) Of " ty " ? (21.) 







NUMBERS. 


• 




Write the following figures, and read them 


: 


(8) 


(9) 


(10) 


(11) 


(12) 


//S 


7/s 


443 


/o/ 


/pp 


344 


34/ 


3/2 


3P7 


7S6 


yo(^ 


5(^0 


707 


d35 


552 


7<9o 


a/s 


poo 


5(^3 


4S?6 


^so 


■ 2(?S 


(^0/ 


p/p 


PPS^ 




THOUSANDS. 
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37. Ten hundreds are called one thousand, which 
forms a unit of the/owrZ/i order, and is written 1000. 

Exact thousands are, therefore, expressed by writing 
the figure denoting their number in the fourth order, 
with three ciphers at the right. 

Thus, we write. 



Two thousand, 2000 
Three thousand, 3000 
Four thousand, 4000 
Five thousand, 6000 



Six thousand, 6000 
Seven thousand, 7000 
Eight thousand, 8000 
Nine thousand, 9000 



28. Ten thousands are called One Ten-Thousand, which 
forms a unit oiWiQ fifth order, and is written 10000. Also, 

Two ten-thousands, or twenty thousand, is written 
20000. 

Three ten-thousands, or thirty thousand, is written 
30000, and so on. 

39. Ten Ten-Thousands are called One Hundred- 

What are ten hundreds called ? What unit does one thousand form ? 
How are exact thousands written ? What are ten thousands called ? 
What unit do ten thousands form? What are ten ten-thousands 
called ? 
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Thousand, which forms a unit of the sixih order, and is 
written 100000. Also, 

Two hundred thousand is written 200000 ; three 
hundred thousand is written 300000 ; and so on. 

30t The first six orders, beginning at the right, are 
named : units, tens, hundreds, thousands, ten-Hwusands, 
hundred-thousands. 

For convenience, in reading numbers expressed by 
figures, the orders are separated into groups, of three 
figures each, called periods. Each period takes its name 
from its right hand order. Thus, we have. 





Second Period, 






First Period, 




THOUBAHDS. 




• 


UNITS* 


QQ 




t 






n:^ 










§ 










1 


-§ 








1 


§ 


OQ 








CD 


n3 


OQ 




Q) 


o 


£S 


9 




'S 


^ 


■ 


•i 


OQ 


1 


a 


o 


1 





3 6 , 5 T 4 

where the figures express 3 hundred-thousands no ten- 
thousands 6 thousands 5 hundreds 1 tens 4 units, or 
three hundred six thousand five hundred and seventy- 
four. 

31. In general, in writing a number by figures, we 
write each of the figures in the order of its units, and 

• One hundred-thousand fonns a unit of what order ? Give the names 
of the first six orders. How are figures separated for convenience in 
reading ? From what order does each period take its name ? Name 
the first two periods 1 la general, how do we write figures in express- 
ing numbers 1 
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note the absence of a significant figure, in an order, by a 
cipher. Thus, 

Five thousand and twenty, or. 6 thousands no hun- 
dreds 2 tens no units, is written 5,020. 

Fifty thousand two hundred and two, or 5 ten-thou- 
sands 2 hundreds 2 units, is written 50,202. 

Five hundred and fifty-five thousand two hundred and 
twenty-two, or 5 hundred-thousands 6 ten-thousands 5 
thousands 2 hundreds 2 tens 2 units, is written 555,222. 

Exercises. 

Write in figures and read : 

1. Six units of the fifth order, with seven units of the 
third order. 

Ans. 60,700 ; read, sixty thousand and seven hundred. 

2. 3 hundred-thousands 4 ten-thousands and 4 thou- 
sands. 

Ans, 344,000 ; read, three hundred forty-four thou- 
sand. 

3. Two units of the fourth order, with three units of 
the second order. 

4. Eight units of the fifth order, witti three units of 
each of the lower orders. 

5. 9 units of the sixth order, with no units of the 
fifth order, and six units of each of the lower orders. 

6. 316 in the second period, and in each order of 
the first period. 

*l. 21 thousands 2 tens and 1 unit. 
8. 2 hundred-thousands 5 ten-thousands with five 
units of the third order. • 

Review Questions. — What are ten tens called ? (25.) Ten hun- 
dreds? (27.) Ten thousands'? (28) Ten ten-thousands? (29.) Name 
the first six orders. (30.) The first two periods. (30.) 
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9. The greatest number that can be expressed by 
three figures. 

10. The greatest number that can be expressed by 
six figures. 



NOTATION. 

33t Notation is the art of writing numbers by figupes, 
or other symbols. 

The method of expressing numbers by figures is called 
the Ajcahic, because it was used by the Arabs. 

33. The Arabic notation is based upon the principle, 
that 

Ten units of any lower order are always equal to one 
of the next higher. 

That is, ten units make one ten, ten tens make one 
hundred, ten hundreds make one thousand, and so on. 
Hence, 

£ach removal of a figure an order towards the left 
makes the value tenfold. 

34, The Periods are named from the right ; thus. 
Units, thousands f millions, billions, trillions, etc. 
The Orders are named from the right ; thus. 

Units, tens, hundreds; thousands, ten-thousands, hun- 
dred-thousands ; MILLIONS, ten-millions, hundred-millions ; 
BILLIONS, ten-billions, hundredrbillions ; trillions, ten-tril- 
lions, hundred-trillions, etc. Hence the following 

What is Notation ? What is the method of expressing numbers by- 
figures called ? Why so called ? Upon what principle is the Arabic 
notation based ? How is the value expressed increased by each re- 
moval of a figure toward the left 1 Name the Periods from the right. 
Name the Orders. 
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Ti 




QQ 
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o 
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d 
.2 


2 ^ 
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Ten- 


^ 

g 






3 


1 


d 


rd 


Hun 
Ten- 


Hun 
Tens 
Unit 



5 6 



T93, 154, 205, 63 8. 



where the figures express Jive hundred sixty-two tril- 
lion, seven hundred ninety-three billion, one hundred 
fifty-four MILLION, two hundred five thousand, six hun- 
dred and thirty-eight. 

The periods above Trillions, in their order, are Quad- 
rillions, Quintillions, Sextillions, Septillions, etc. 

35. To write numbers in figures. 
1. Let it be required to write in figures, seven million 
six hundred ninety-three thousand two hundred and four. 

Writing the 7 millions as the only order of the third period, the 
693 thousands as the orders of the second period, and the 204 as 
the orders of the first period, we have 7,693,204. Hence, the 
following 



Name tho periods in the Table, beginning at the right, 
orders. Name the periods above trillions. 



Name tho 



20 NOTATION. 

RtBe. 

Beginning vnfh Uie highest period to he expressed, write 
the figures belonging to each period, in their orders, 
observing to mark the omission of any order of units vrilh 
a cipher. 

Examples. 
Write in figures the following numbers : 

2. Seven hundred and seventy. 

3. One thousand eight hundred and eighty-five. 

4. Three thousand five hundred and fi^-three. 

5. Eleven thousand and one. 

6. Eleven hundred and eleven. 

T, Seventy-three thousand five hundred and ninety- 
two. 

8. Eighty-four thousand nine hundred and nine. 

9. Two hundred thirty thousand five hundred and 

10. Forty-one thousand and nineteen. 

11. Nine thousand nine hundred and seven. 

12. Eighty-nine thousand and ninety-seven. 

13. Twenty-one thousand* one hundred and twenty- 
one. 

14. Three hundred thousand and six. 

16. Fifteen thousand one hundred and fifteen. 

16. Seventy-nine thousand nine hundred and seven. 

17. Sixty-seven thousand three hundred and six. 

18. Six hundred thirty-five thousand four hundred 
and thirty-eight. 

Repeat the Rule. What is an Example? Ana, A question, or 
something to be done, under a rule. 
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19. Forty-two thousand four hundred and forty-four. 

20. Ninety-eight thousand six hundred and nine. 

21. Nineteen thousand three hundred and fifty-one. 

22. One hundred thousand and forty-seven. 

23. One million ten thousand and ten. 

24. Sixty-one million sixteen thousand six hundred 
and five. 

25. Eight hundred twelve thousand three hundred 
and forty-seven. 

26. Twelve million twenty thousand three hundred 
and one. 

21. Seven million nine hundred twenty-three thou- 
sand four hundred and six. 

28. Three billion one hundred eleven million two 
hundred twenty thousand and two. 

29. Five hundred eighty-one million thirty-six thou- 
sand and twenty-nine. 

30. One trillion one million one thousand and ninety- 
one. 

31. Twenty-nine million fifty thousand one hundred 
and fifty. 

32. One hundred million one hundred thousand one 
hundred and one. 

33. Six hundred thirty-one million one hundred 
twenty-four thousand and sixty-six. 

34. Five trillion five thousand and five. 

35. Two hundred ninety trillion six hundred thirty 
billion four hundred two million four hundred seventy- 
nine thousand eight hundred and fifteen. 

Review Questions. — ^What is an Operation? (13.) What is a 
Knle? (14.) What is the cipher sometimes called? (18.) What do 
ciphers written with other figures denote, as in 108, 240, etc. 1 Atis, 
Vacant orders, or such as hare an omission of units. 



22 NXMERATION. 



NUMERATION. 

36. 19'Tmieration is th^ art of reading numbers ex- 
pressed by figures. 

37, To read numbers expressed by jB.giires. 

1. Let it be required to read T693254. 

Pointing off the given figures into periods, from the right, we 
have 7,693,254. 

The third period is 7 millions^ the second period is 693 thou- 
sands^ the first period is 254 units ; therefore, the whole reads, 
seven million six hundred ninety-three thousand two hundred 
and fifty-four. Hence, the following 

Rllle. 

Beginning at (he righty point off the given expres- 
sion into as many periods as possible, of three figures 
each. 

Then, begin at the left and read each period, giving 
after each, excepting the units, the name of the period. 





Exapaples. 






Point off and read the following : 






2. 932 


6. 1199 


10. 


31031 


3. 1865 


T. T3592 


11. 


990T 


4. 7060 


8. 1T0643 


12. 


73421 


5. 11001 


9. 230606 


13. 


1306781 



What is Numeration ? At which hand do you begin to point off 
numbers ? At which to read ? Eepeat the Rule. Why is the name 
of the units' period not given in reading figures ? Ans. Because the 
name is understood. 
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23 


13. 




214574 


18. 2923406 23. 


13412 


14. 




300006 


19. 22443 


24. 


712345 


15. 




21034 


20. 3992 


25. 


814347 


16. 




71290 


21. 17700 


26. 


91628 


17. 




635438 


22. 100047 


27. 


12020301 




28. 


631245687 


31. 78900672164 




29. 


123000000000 


32. 130132456987 




30. 


444555333777 


33. 29630402479815 








AT)DrnON. 







38, If James has 4 books and John 2, how many 
books have both of them ? 

Solution. If James has 4 books and John 2, both of 
them have 4 books and 2 books, which are 6 books. 
Therefore, both of them have 6 books. 

The preceding operation, which consists in finding a 
single number containing the same number of units as 
the two given numbers of the same kind, is called 
Addition. Hence, 

39, Addition is the process of finding a number equal 
to two or more given numbers of the same kind. 

The Sum or Amount is the number which is equal 
to all the numbers added. 

Thus, the sum of 2 cents and 3 cents, is 5 cents. 

In what does the operation consist ? What is it called 1 What is 
Addition ? The Sum or Amount ? What is a Solution ? Ans. The 
answering of a question, or giving in order the steps required to obtain 
its answer. 
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ADDITION. 

Addition Table. 



1 and 
1 are 2 
2 



3 
4 
6 
6 

T 

8 

9 

10 



3 

4 
6 
6 
1 
8 
9 
10 
11 



2 and 


3 and 


4 and 


1 are 3 


1 are 4 


1 are 5 


2 " 


4 


2 '• 


5 


2 ' 


' 6 


3 " 


5 


3 " 


6 


3 ' 


7 


4 ' 


' 6 


4 ' 


1 


4 ' 


' 8 


5 ' 


' 7 


5 '• 


8 


5 ' 


9 


6 ' 


' 8 


6 ' 


9 


6 " 


10 


1 ' 


' 9 


1 ' 


10 


1 ' 


11 


8 ' 


' 10 


8 ' 


' 11 


8 " 


"12 


9 ' 


' 11 


9 ' 


' 12 


9 ' 


13 


10 ' 


12 


10 " 


13 


10 ' 


14 



5 and 
1 are 6 



2 
3 
4 
6 
6 
T 
8 
9 
10 



1 
8 
9 
10 
11 
12 
13 
14 
16 



6 and 
1 are iF 



2 
3 

4 
6 
6 

1 

8 

9 

10 



8 
9 
10 
11 
12 
13 
14 
15 
16 



•7 and 


8 an^ 
1 are 9 


9 and 


1 are 8 


1 are 10 


2 ' 


' 9 


2 ' 


' 10 


2 " 


11 


3 ' 


' 10 


3 ' 


' 11 


3 " 


12 


4 ' 


' 11 


4 ' 


' 12 


4 '< 


13 


5 ' 


' 12 


5 ' 


' 13 


5 ' 


14 


6 ' 


' 13 


6 ' 


' 14 


6 ' 


15 


7 ' 


' 14 


7 ' 


' 15 


7 ' 


' 16 


8 ' 


' 15 


8 ' 


' 16 


8 ' 


' 17 


9 ' 


' 16 


9 ' 


' 17 


9 ' 


' 18 


10 ' 


' 17 


10 ' 


' 18 


10 ' 


' 19 



10 and 
1 are 11 



2 
3 
4 
6 
6 
T 
8 
9 
10 



12 
13 
14 
15 
16 
IT 
18 
19 
20 



40. A Sign is a mark used to denote an operation. < 
The Sign of Addition is an erect cross, -|-> called pZus. 

Thus, 3 + 2, read three plus two, denotes that 3 and 2 

are to be added. 

Bepeat the colamn 1 and 1. 2 and 1. 3 and 1. 4 and 1. 5 and 1. 
6andl. 7 and 1. 8 and 1. 9 and 1. 10 and 1. What is a sign ? 
What is the sign of Addition ? 
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The Sign op Equality is two short parallel horizontal 
lines, read equals, or equal to. Thus, 3-f-2 = 6, is 
read, three plus two equals five. 



Exercises on the Table. 



1. 2 and 4 are how marty ? 

2. 5 and 1 are how many ? 

3. 4 and 3 are how many ? 

4. 3 and 7 are how many ? 
6. 8 and 2 are. how many ? 
6. 6 and 6 are how many ? 
(T. 9 and 6 are how many ? 
8. 3 and 8 are how many ? 



9. 3 and 6 are 

10. t and 4 are how many 1 

11. 6 and 6 are " 

12. 8 and 6 are how many J 

13. 4 and 9 are " 

14. 9 and 2 are 
16. 6 and "T ar6 how many ? 
16. 8 and 8 are I 



5 how many ? 
) how many ? 
J how many ? 
s how many ? 
) how many ? 
J how many ? 
J how many ? 
J how many ? 



It. 2 + 6 

18. T + Y 

19. 3 + 3 

20. 5 + 9 

21. 6 + T 

22. 8 + 1 

23. 4 + 4 



are how 
are how 
are how 
are how 
are how 
are how 
are how 



many ? 
many? 
many? 
many? 
many? 
many? 
many? 



24. 
26. 
26. 
27. 
28. 
29. 
30. 



1 + 9 

6+2 

7 + 9 
6 + 3 
4 + 6 

8 + 6 

9 + 9 



are how 
are how 
are how 
are how 
are how 
are how 
are how 



many? 
many? 
many? 
many ? 
many ? 
many? 
many? 



31. 
32. 
33. 
34.- 
36. 
36. 



3 + 9 = how many ? 

4 + 6 = how many ? 
10+ 3 = how many ?'^ 

6 + 6 = how many ? 
8 + 10 = how many ? 
7 + 10 = how many? 



37. 
38. 
39. 
40. 
41. 
42. 



7+1 =kow many ? 

8 + 4 = how many ? 
1 + 10 = how many ? 

10 + 6 = how many ? 

9 + 10 = how many ? 
10 + 10 = how many ? 



What is the sign of Equality ? 

Review Questions. What is Notation? (32). Numeration? 
6). What is the Rule for writing numbers? (35). For reading 
unbers? ^37). 



(36) „-.. 

numbers ? (37). 
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43. How many are 13 and 4 ? 23 and 4 ? 63 and 4 ? 
93 and 4 ? 15 and 6 ? 35 and 6 ? 6 and 65 ? 

44. How many are 11 and T ? 21 and 1? 51 and 7 ? 
n and T ? 12 and 3 ? 32 and 3 ? 83 and 3 Y 

45. How many are 16 and 2 ? 46 and 2 ? 46 and 5 ? 
66 and 5 ? 96 and 6 ? 17 and 3 ? 37 and 3 ? 

46. How many are 18 and 7 ? 28 and 7 ? 68 and 7 ? 
98 and 7 ? 14 and 7 ? 27 and 7 ? 

47. How many are 19 and 8 ? 29 and 8 ? 69 and 8 ? 
89 and 9? 10 and 9 ? 20 and 9? 80 and 9 ? 90 and 9? 

Mental Exercises. 

1. John has 4 apples, Arthur 3, and Henry 2 ; how 
many have they in all ? 

Solution. They have the sum of 4 apples, 3 apples, 
and 2 apples ; 4 and 3 are 7, and 2 are 9. Therefore, 
they have in all 9 apples. 

2. Paid for paper 8 cents, and for pencils 6 ; how 
much was paid for the whole ? 

3. James caught 7 fishes,^ Ernest 6, and Albert 6 ; 
how many were caught by them all ? 

4. Gave 9 dollars for coal, and 11 dollars for wood ; 
how many dollars were given for both ? 

5. If a wlriting-book cost 10 cents, a pen 5 cents, and 
a slate 9 cents, how much do they all cost ? 

6. A clothier sold a hat for 5 dollars, a vest for, 9, 
and a coat for as much as he sold both the hat and vest 
for ; for how much was the coat sold ? 

7. Jane has 5 books at school, 7 at home, and has 
loaned 6 ; how many has she in all ? 

Review Questions. What is the method of expressing numbers 
by figures called ? (32). 
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8. In one pasture are 10 sheep, in another T, and in a 
third 8 ; how many are there in all ? 

9. A farmer had 2T cows and bought 8 more ; how 
many had he then ? 

10. In a garden are 30 peach trees, T pear trees, %nd 
9 apple trees ; how many trees are there in the garden ? 

11. How many are 33 and 29 ? 

Solution. As many as the sum of 33 and 29 ; 33 is 3 
tens and 3 units, and 29 is 2 tens and 9 units ; 3 tens and 
2 tens are 5 tens, and 3 units and 9 units are 12 units, or 
1 ten and 2 units; 5 tens and 1 ten are 6 tens, or 60 
units ; and 60 units and 2 units are 62. Therefore 33 
and 29 are 62. 

12. How many are 25 and 35 ? 21 and lY ? 

13. How many are 20 + 23 + 16 ? 

14.* A lady paid 55 dollars for a carpet, 20 dollars for 
a chair, and 15 dollars for a table ; how much did she 
pay for the whole ? 

Written Exercises. 

41. 1. Kequired the sum of 236, 541, and 102. 

OPERATION. For convenience, we write the given num- 

236 hers so that all the figures of the same order 

5^]^ stand in the same colmnn, and begin with units 

102 to add. • 

2, 1, and 6 units are 9 unitSf which we write 

Sum 8Y9 underneath. 0, 4, and 3 tens are 7 tens, which 

we write. 1, 5, and 2 are 8 hundreds, which 
we write. Therefore, the sum required is 8 hundreds, 7 tens, and 
9 units, or 879. 

How are the given numbers written in the operation ? 
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2. Kequired the sum of 595, 361, and T23. 

OPERATION. For convenience we write, as before, the 
595 figures of the same order in the same column, 

361 *^^ begin with units to add. 

woo 3, 1, and 5 units are 9 units ; we write the 

9. 2, 6, and 9 are 1 7 tens, or 1 hundred and 

Sum 16 1 9 ^ tens; we write the 7, and add the 1 in with 

hundreds. 1, 7, 3, and 5 hundreds are 16 
hundreds^ or 1 thousand and 6 hundreds, which we write. There- 
fore, the sum required is 1 thousand, 6 hundreds, 7 tens, and 9 
units, or 1679. 

In practice, it is suflScient to name only results. 
Thus, in the operation of the last question, we may 
say: three, four, nine, — write 9 ; two, eight, seventeen^ 
— write T and add 1 with next column ; eight, eleven, 
sixteen, — write 16 ; answer, 1619. 

IlTile. 

Write the numjbers to be added so that figures of the 
same order shall stand in the same column. 

Beginning with units, add each column separately, and 
write (he sum underneath, if less than ten of the order 
added. 

If, however, the sum is ten or more, write the rightrhand 
figure, and add the other figure or figures with the next 
column. 

Write the whole sum of the last column. 

Why is it convenient to have figures of the same order in the same 
column ? Ans. Because, only units of the same order can be directly 
added. 

How do you write the numbers to be added 1 How do you add 
each column? What do you do with the sum of eadh column? 
Ke]>eat the Rule. 
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Proof. Add the figures a second time, but in such 
an order that they shall have been added the one 
time upwards and the other downwards. If the 
work is correct, the result will be the same by both 
methods. 







Examples. 






(3.) 


(*•) 


(5.) 


(6.) 


(7) 


216 


452 


501 


691 


334 


103 


123 


120 


10 


160 


620 


211 


17 


9 


123 


839 


786' 


638 


710 


617 


(8.) 


(9.) 


(10.) 


(11.) 


(12.) 


610 


317 


491 


216 


929 


291 


812 


870 


725 


442 


208 


402 


143 


140 


312 


. (13) 


(14.) 


(15.) 


(16.) 


(17.) 


621 


723 


991 


31 


818 


333 


451 


61 


615 


98 


998- 


689 


781 


123 


3 



How is addition proved ? What is the reason for this proof ? Ans, 
The same error, if any, is not likely to be repeated, when the same 
numbers are added in a different order. 

Why do we find it cojirenient to begin with units to add ? Ans, 
Because, if the sum of any column is greater than nine of the order 
added, we can readily add in its left-hand figure or figures with the 
next column. 
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(18.) 


(19.) 


(200 


(210 


(220 


110 


72 


402 


331 


928 


99 


491 


40 


617 


713 


6 


149 


449 


100 


456 


(23.) 


(24.) 




(250 


(260 


IfSl 


206 




125 


9020 


121 


312 




39 


3451 


6642 


8tl 




620 


7770 


2401 


462 




510 


1223 


(270 • 


(280 




(290 


(300 


Dollan. 


Years. 




MUes. 


Bushels. 


1234 


1261 




2168 


2341 


5610 


345 




1681 


5123 


1432 


69 




2002 


4402 



31. What is the sum of 9401, 106, and 4T ? 

Ans. 9663. 

32. What is the sum of 324 + 643 + 201 + 46 ? 

Ans. 1214. 

33. What is the sum of 5684 + 340 + 7006 + 309 + 
824? 

34. 170 + 640 + 126 + 123 + 11 = how many ? 

Ans. 1070. 

35. 36 + 320 + 708 + 17 + 3 = how many ? 

Ans. 1084. 

36. Find the sum of 31, 114, 3047, and 57183. 

Ans. 60375. 

When the sum of a column is ten or more, why is. the right- 
hand figure written underneath ? Ana. Because it expressed units 
of the order added. 
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3T. Find the sum of 19, 119, 11919, and 9191. 

38. A farmer has four fields ; the first yields 1109 
bushels of corn, the second 301, the third 616, and the 
fourth 613 ; how many bushels do the four fields yield ? 

Ans. 2539 bushels. 

39. George Washington was born in the year 1732, 
and lived 6*7 years. In what year did he die ? 

40. In January there are 31 days, February 28, 
March 31, April 30, May 31, and June 30 ; how many 
days are there in these six months ? Ans. 181 days. 

41. I have bought six lots of coal, consisting of 210, 
317, 268, 610, 616, and 311 tons, respectively; how 
many tons are there in all ? Ans. 2222 tons. 

42. What is the sum of nine hundred three, four 
thousand fourteen, fifteen, sixty-three, and three thou- 
sand three hundred two ? Ans. 8291. 

43. What is the sum of fifteen thousand fifteen, one 
thousand six hundred one, ten thousand one hundred 
ten, and seven hundred seventeen ? Ans. 27443. 

44. Paid for a farm 6715 dollars for having it fenced 
635 dollars, and for having a barn built upon it 500 dol- 
lars. For how much must it be sold to gain 200 dollars ? 

Ans. 8050 dollars. 

45. What is the extent of the British Isles, if Scot- 
land has 30000 square miles, England 51200, Wales 
7200, and Ireland 32600 ? Ans. 120900 square miles. 

46. The United States is 3386000 square miles in ex- 
tent, Brazil 3000000, Kussia in Europe 2100000, France 
204800, and Austria 259300 ; what is the extent of all 
these countries ? Ans. 8949100 square miles. 

Why is the left-hand figure or figures of the sum of a column 
added m with the next column at the left ? Ans, Because, ten 
units of $he order added are one of the order next higher. 
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Liong Columns. 

Practice upon the following examples, until the col- 
umns of each can be added correctly and rapidly, by 
naming results only. (Art. 41.) 

(47.) (48.) (49.) (50.) (51.) 



63 


44 


123 


316 


160 


57 


36 


603 


134 


529 


91 


28 


115 


111 


271 


36 


33 


497 


132 


114 


86 


55 


502 


436 


497 


45 


10 


212 


235 


320 


85 


34 


684 


147 


169 



413 2696 2060 

(52.) (63.) (54.) (55.) (56.) 



307 


21 


746 


20 


173 


133 


86 


672 


98 


813 


810 


24 


336 


18 . 


324 


341 


14 


187 


78 


407 


458 


43 


267 


34 


611 


817 


54 


164 


27 


710 


802 


73 


928 


57 


206 


863 


32 


748 


26 


502 


4531 




4048 




3746 



Review Questions. What is Addition? (39.) What is the 
result in Addition called ? (39.) Repeat the Bale for Addition. (41.) 
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SUBTRACTION. 



42. If John has 6 apples and gives his brother 4 of 
them, how many will he have left ? 

Solution. If John lias 6 apples and gives his brother 
4 of them, he will then have left the difference between 
6 apples and 4 apples, which is 2 apples. Therefore, 
he will have left 2 apples 

This operation consists in finding the difference be- 
tween the two given numbers, by taking the smaller 
from the larger, and is called subtraction. Hence, 

43. Subtraction is the process of finding the differ- 
ence between two numbers of the same kind. 

The Difference, or Remainder, is the number left 
after the subtraction is performed. 

Thus, the difference between 6 apples and 4 apples is 
2 apples. 

44. The Subtrahend is the number subtracted. 

45. The Minuend is the number subtracted from. 

46. The Difference between two numbers is such 
a number as added to the smaller will equal the lar- 
ger ; or, such a number as subtracted- from the larger 
will equal the smaller. 

Thus, the difference between 6 apples and 4 apples 
is 2 apples ; and 2 apples added to the 4 apples is 
equal to 6 apples ; or, 2 apples subtracted from 6 
apples is equal to the 4 apples. 

In what does the operation consist ? What is Subtraction ? 
The Difference ? The Subtrahend ? The Minuend ? The Differ- 
ence between two Numbers'? 
3 
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Subtraction Table. 



1 from 


2 from 


3 from 


4 from 


5 from 


1 leaves 


2 leaves 


3 leaves 


4 leaves 


5 leaves 


2 " 1 


3 " 1 


4 *' 1 


5 " 1 


6 " 1 


3 " 2 


4 " 2 


5 " 2 


6 " 2 


7 '' 2 


4 " 3 


5 " 3 


6 '' 3 


7 " 3 


8 '' 3 


6 " 4 


6 '' 4 


1 " 4 


8 '' 4 


9 " 4 


6 *' 6 


1 '' 5 


8 " 5 


9 " 5 


10 " 5 


7 '' 6 


8 " 6 


9 " 6 


10 '' 6 


11 " 6 


8 " T 


9 " Y 


10 " 7 


11 " 7 


12 '* 7 


9 " 8 


10 '' 8 


11 " 8 


12 " 8 


13 " 8 


10 " 9 


11 '' 9 


12 " 9 


13 " 9 


14 " 9 


11 " 10 


12 " 10 


13 " 10 


14 '' 10 


15 " 10 


6 from 


T from 


8 from 


9 from 


10 from 


6 leaves 


1 leaves 


8 leaves 


9 leaves 


10 leaves 


7 " 1 


8 " 1 


9 " 1 


10 '' 1 


il " 1 


8 " 2 


9 " 2 


10 " 2 


11 " 2 


12 '' 2 


9 " 3 


10 '' 3 


11 '' 3 


12 " 3 


13 " 3 


10 " 4 


11 " 4 


12 " 4 


13 " 4 


14 '/ 4 


11 " 5 


12 " 6 


13 " 5 


14 " 5 


15 '' 5 


12 " 6 


13 " 6 


14 " 6 


15* " 6 


16 " 6 


13 " 7 


14 " 7 


15 " 7 


16 " 7 


17 " 7 


14 " 8 


15 " 8 


16 " 8 


17 " 8 


18 " 8 


15 '' 9 


16 " 9 


17 " 9 


18 " 9 


19 " 9 


16 " 10 


17 " 10 


18 " 10 


19 " 10 


20 " 10 



47, The Sign of Subtraction is a short horizontal line, 
— , called minus. Thus, 6 — 4, read six minus four, 
denotes that 4 is to be subtracted from 6. 



What is the Sign of Subtraction? Repeat the column 1 from 
1. 2 fix)m 2. 3 from 3. 4 from 4. 5 from 5. 6 from 6. 7 from 
7. 8 frt)m 8. 9 frt>m 9. 10 from 10. 
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Exercises on the Table. 



1. 
2. 
3. 
4. 
6. 
6. 
1. 
8. 



2 from 
1 from 

3 from 

8 from 
6 from 

9 from 
3 from 
T from 



6 how many? 

8 how many? 

T how many? 

10 how many? 

11 how many? 
15 how many? 
11 how many" 



11 uuw^ luiuiy : lu. ^ 
10 how many ? 16. 8 



9. 3 

10. 1 

11. 6 

12. 5 

13. 9 

14. 2 

15. 1 



from 8 
from 11 
from 12 
from 13 
from 13 
from 11 
from 12 
from 16 



11. 
18. 
19. 
20. 
21. 
22. 
23. 



31. 
32. 
33. 
34. 
35. 
36. 



6 from 8 
T from 14 

3 from 6 

5 from 14 

6 from 13 
8 from 9 

4 from 4 



how many? 
how many? 
how many? 
how many? 
how many? 
how many? 
how many? 



24. 
25. 
26. 

27. 
28. 
29. 
30. 



2 from 11 

5 from 11 
9 from 16 
2 from 10 
1 from 16 
9 from 18 

6 from 14 



how many? 
how many? 
how many ? 
how many? 
how many? 
how many? 
how many? 
how many? 

how many? 
how many? 
how many? 
how many? 
how many? 
how many? 
how many? 



13 — 4 = how many ? 
9 — 5 = how many ? 
13 — 5= how many? 
16 — 6 = how many ? 
IT — 10 = how many ? 
18 — 9= how many? 



i^ 



ST. 8 — 2 = how many ? 

38. 14 — 8 = how many ? 

39. 11 — 1 = how many ? 

40. 16 — 1 = how many ? 

41. 19 — 10 = how many? 

42. 20 — 10= how many? 



43. How many does 6 from 13 leave ? 6 from 23 ? 
6 from 43 ? 6 from T3 ? 6 from 93 ? 



Review Questions. — What is the sign of Subtraction called? 
(47.) Sign of Addition? (40.) 
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4A, How many does 5 from 12 leave ? 6 from 32 ? 
5 from 22 ? 6 from 42 ? 6 from T2 ? 

46. How many does T from 11 leave ? T from 21 ? 
■7 from 41 ? T from 64 ? Y from 84 ? 

46. How many does 8 from 16 leave ? 8 from 36 ? 

8 from 16 ? 8 from 96 ? 8 from 15 ? 8 from 55 ? 

4Y. How many does 9 from 1*1 leave ? 9 from 2Y ? 

9 from 3Y ? 9 from 67 ? 9 from n ? 9 from. 88 ? 

48. How many does 3 from 10 leave ? 3 from 40 ? 
3 from 60 ? 3 from TO ? 3 from 90 ? 

Mental Exercises. 

1. Mary had 8 books, and gave to her sister 3 of 
them ; how many books had she left ? 

Solution. She had left the difference between 8 hooks 
and 3 hooks, and 3 from 8 leaves 5. Therefore, she 
had 6 hooks left, 

2. If a boy has 13 marbles and gives away 7 of 
of them, how many has he left ? 

3. Bought a watch for SIO and sold it for 17 ; how 
much was gained ? 

4. From a brood of 15 chickens the hawks have 
taken 6 ; how many remain ? 

5. If I go a-shopping with 18 cents, and spend 8 
cents, how much have I left ? 

6. Sold goods for 21 dollars, which was 5 dollars 
more than they cost me ; what did they cost me ? 

7. Bought a cow for 31 dollars, and paid down 9 
dollars ; how much was then owed ? 

Eevikw Questions. — What are Numbers? (11.) Figures? 
(16.) How many are used 1 (16.) 
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8. Andrew has. 4 cents,- and wishes to buy a knife 
worth 42 cents ; how many more cents does he need ? 

9. 23 from 47 leaves how many ? 

Solution. — As many' as the difference between 47 and 
23 ; 47 is 4 ien^ and 7 units, and 23 is 2 tens and 3 units ; 
2 tens from 4 tens leaves 2 tens, and 3 units from 7 wnife 
leaves 4 unite ; an^ 2 ^ens, or 20 unite, aruZ 4 unite are 
24. Therefore, 23 from 47 Zeares 24. 

10. 17 from 28 leaves how many ? 19 from 39 ? 

11. 25 from 46 leaves how many ? 35 from 55 ? 

12. There are 21 pupils in one school-room, and 33 
in another ; how many Jess are there in the one than 
in the other ? 

13. A merchant bought at one time 58 chests of 
tea, and at another 34 ; how many more did he buy 
at one time than at the other ? • 

14. A farmer sold 27 bushels of wheat from a bin 
containing 49 bushels ; how many bushels were left 
in the bin ? 

Written Exercises. 

48, 1. Let it be required to subtract 325 from 958. 

For convenience, we write the subtrahend 
under the minuend, so that figures of the 
Minuend, 958 g^^g order stand in the same column, and 
Subtrahend, 325 begin at the right to subtract. 

6 units from 8 units leave 3 units, which 

Difference, 633 -^q -vTrite underneath. 2 tens from 5 tens 

How do you write the given numbers 1 Why is it convenient to 
have the figures of the subtrahend written under figures of the same 
order in the minuend 1 Ans, Because, only units of the same order 
can be subtracted? 
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leave 8 tens, which we write. • 3 hundreds from 9 hundreds 
leaye 6 hundreds, which we write. Therefore, the difference 
required is 6 hundreds, 3 tens, and 3 units, or 633. 

2. Let it be required to find the difference between 
652 and 423. 

^ ^^_ For convenience, we write, as before, fig- 

OPERATION. „ . , . , , 

ures of the same order in the same column. 
Minuend, 652 ^nd begin with units to subtract. 
Subtrahend, 423 We cannot take 3 units from 2 units ; but 

we can ta^al ten from the 5 tens, leaving 
Difference, 229 4 ten^jMphhe 1 ten taken is 10 units, 
which added to the 2 units IHSke 1 2 units; 3 units from 12 
units leave 9 units, which we write underneath. 2 tens from 
4 tens leave 2 tens, which we write. 4 hundreds firom 6 hun- 
dreds leave 2 hundreds, which we wrije. Therefore, the differ- 
ence required is 2 hundreds, 2 tens, and 9 units, or 229. 

The operation m&f be performed another way : as the 3 units 

cannot be taken from 2 units, we add 10 units to the 2 units ; and 

3 units from 13 units leave 9 units, which we write. To bal- 

' ance the 10 units added to the 2 units, we add 1 ten to the 

2 tens, in accordance with the principle, that if any two numbers 
are equally increased their difference remains the same ; and say, 

3 tens from 5 tens leave 2 tens, which we write. 4 hundreds 
from 6 hundreds leave 2 hundreds, which we write. Therefore, 
the difference is 229. 

In practice, a briefer explanation is sufficient. Thus, we may 
say: 3 from 2, impossible; but 3 from 12 leaves 9 ; we write 9, 
and add 1 to the next figure; 1 plus 2 are 3, and 3 from 5 
leaves 2, which we write ; 4 fix)m 6 leaves 2, which we write. 
Answer, 229. 

When a figure of the subtrahend is greater than the figure of the 
minuend above it, what do you do ? Mention another way. Accord- 
ing to what principle is the 10 added to a figure of the minuend, 
balanced by tne addition of 1 to the next leift hand figure of the sub- 
trahend? 
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RtiIb. 

Write the less numher under the greater, so thai units 
of the same order shall stand in the same column. 

Beginning with units, subtract each figure of the sub. 
trahend from the figure above it, arid write the differ- 
ence underneath. 

If any figure of the subtrahend be greater than the 
figure above it, conceive the upper figure to be increased 
by 10, and the next figure of the subtrahend by 1, avd 
proceed as before. 

Proof. Add the difference to the subtrahend, and, 
if the work is correct, the sum will equal the min- 
uend ; or, 

Subtract the difference from the minuend, and, if 
the work is correct, what is left will equal the sub- 
trahend. 

Examples. 

(3.) (4.) (5.) 

Minuend, 466 6t3 2006 
Subtrahend, 2t0 564 107 



Difference, 196 




109 


1899 


Proof, 466 




673 


2006 


(6.) 
From 890 
Subtract 163 


(7.) 

626 

19 


(8.) 
812 
102 


(9.) 

723 

16 



How are the given numbers written for subtraction ? Where do 
you begin to subtract ? If a figure of the subtrahend is greater 
than the figure above it, what do you do 1 Repeat the Rule. What 
is the method of proof ? 
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From 
Take 


(10.) 
423 
310 


(11.) 
902 
713 


(12.) 
876 
675 


(13.) 
200 
189 


From 
Take 


(14.) 

333 

' 244 


(16.) 
900 
109 


(16.) 
776 
445 


• (17.) 
30t 
206 


From 
Take 


(18.) 
2006 
1341 


(19.) 
2110 
1102 


(20.) 

1008 

19 


(21.) 
4108 
1080 


From 
Take 


(22.) 

Dollars. 
7987 

890 


(23.) 

Miles. 
4162 

1051 


(24.) 

Pounds. 
7910 

6820 


(25.) 

Yaxdfl. 

8008 
909 



7077 



3111 



1090 



7099 



26. From 1937 tons subtract 1128 tons. 

Ans. 809 tons. 

27. From 1000 barrels take 98 barrels. 

Ans. 902 barrels. 
28 463 cords less 209 cords = how many cords ? 

29. 3612 rods — 2004 rods = how many rods? 

Ans. 1608 rods. 

30. 21020 — 16101 = how many? Ans. 4919. 

31. 30000— 1010 = how many? Ans. 28990. 

32. 111111 — 11112 = how many? Ans. 99999. 

33. Subtract 635 from 34621. Ans. 33986. 



Review Questions. — What is the sign of Subtraction? (47.) 
What is the sign of Equality ? (40.) 
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34. Subtract 31012 from 31201. Ans. 189. 

.35. Take 416 from 928. Ans. 612. 

36. Take 313142 from 404030. Ans. 90888. 

37. I had 1630 dollars in the bank, but have drawn 
out 635 dollars. * How many dollars have I remaining 
in the bank? Ans. 995 dollars. 

38. Paid 225 dollars for a horse and 166 dollars for 
a buggy ; how much more was paid for the horse 
than for the buggy ? Ans. 60 dollars. 

39. How old was a man in 1866, who was born in 
1819? 

40. The Pilgrims landed at Plymouth in 1620 ; how 
long after was the Declaration of Independence, which 
was in 1776? Ans. 156 years. 

41. Johi^ones bought a farm for 4000 dollars, and 
has paid for it within 719 dollars. How much has he 
paid already ? , Ans. 3281 dollars. 

42. Maryland has 9356 square miles, and Delaware 
2120 square miles ; how many more square miles has 
the one than the other? Ans. 7236. 

43. A farmer raised 6723 bushels of corn, and has 
sold 3846 bushels; how much remains unsold? 

44. From ten thousand ten, take one thousand one 
hundred and one. Ans. 8909. 

45. From sixteen thousand five nundred and ninety, 
take twelve thousand nine hundred and nine. 

Ans. 3681. 

46. A trader bought 30 casks of cider, containing 
1890 gallons, and sold 23 casks, containing 1449 gal- 

Review Questions. — What is Addition ? (39.) What is the 
Sum ? (39.) Of what name or kind is the sum 1 Ans, The same as 
that of the numbers added. 
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Ions. How many casks, and how many gallons, were 
left ? Ans. 7 casks ; 441 gallons. 

47. The salary of the President in four years 
amounts to one hundred thousand dollars ; if his ex- 
penses in that time are 63676 dollars, how much of 
his salary will be left? Ans. 36426 dollars. 

48. Albert Smith sold in one year goods to the 
amount of 68692 dollars, which was 5863 dollars more 
than he gave for them. How much did he give for 
the goods ? Ans. 62829 dollars. 

49. The smaller of two numbers is 61342, and the 
larger 1000300 ; what is their difference? 

60. If the mean distance of the sun from the earth 
is ninety-five million one hundred seventy-three thou- 
sand one hundred and twenty-seven mi|g^, and that 
of the moon two hundred thirty-eight thousand six 
hundred and fifty miles, how much farther is the sun 
than the moon from the earth? 

Ans. 94934477 miles. 

Examples Combining Addition and Subtraction. 

1. A man having 7839 dollars, paid away at one 
time 317 dollars, and at another 2163 ; how much 
did he then have left? 

OPERATION. ^® ^^ ^®^ *^® difference between 7839 

dollars and the sum of 2163 dollars and 

2163 7839 317 dollars; the sum of 2163 doUars and 

317 2480 317 dollars is 2480 dollars; and the differ- 

ence between 7839 dollars and 2480 dol- 

2480 6359 lars is 5359 doUars. Therefore, he had left 
5359 dollars. 

Review Questions. — What is Subtraction ? How does it differ 
from Addition ? Ans. It is the reverse of Addition. 



I 
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2. Bought flour to the amount of 256 dollars, cloth 
to the amount of 317 dollars, and paid down 373 dol- 
lars ; how much remained to be paid ? 

Ans. 200 dollars. 

3 Henry Smith went out with 435 dollars to settle 
accounts. He paid 115 dollars to one man, received 
119 dollars from another and paid 316 to another. 
How much had he left? Ans. 123 dollars. 

4. A boy had 216 apples ; he sold 34 of them one 
day, 72 another day, and afterwards 29 ; how many 
had he left ? 

5. Bought a house for 3165 dollars, laid out for re- 
pairs on it 593 dollars, afid sold it for 3500 dollars ; 
how much was lost by the bargain ? Ans. 258 dollars. 

6. Sold cloth for 10 dollars, sugar It dollars, pork 
43 dollars, beef 19 dollars, and fish 13 dolladl; and 
in payment received a chieck for 75 dollars, and a 50- 
doUar note. How much change should be paid back? 

Ans. 23 dollars. 

7. A farmer buys a yoke of oxen for 163 dollars. 
He exchanges them for others, paying 27 dollars, and 
then sells for 200 dollars. Did he gain or lose ? — 
and how much ? 

8. Dana estimates that there are workable coal 
meastHes in the United States to the extent of 130000 
square miles ; and in Great Britain and Ireland of 
12000, in Spain of 4000, in France of 2000, and in 
Belgium of 618. How much do* those of the United 
States exceed those of the other countries named ? 

Ans. 111482 square miles. 

Of what name or kind is the answer in Subtraction? Ans. The 
same as that of the Minuend and Subtrahend ? What is the Rule 
for Subtraction 1 Proof ? 
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49# If a boy can earn 5 dollars in one week, how 
many dollars can he earn in 4 weeks ? 

Solution. If a hoy can earn 5 dollars in one week, 
he can earn in 4 weeks 4 times 5 dollars, which are 
20 dollars. Therefore, if he can earn 5 dollars in 
one week, he can earn in 4 weeks 20 dollars. 

Here the process consists in taking the 5 dollars 
as many times as the given number of weeks, or 4 
times, and is called Multiplication. Hence, 

50. Multiplication is the process of taking one 
number as many times as there are units in another 
number. 

51. ^he Product is the result of the multiplication. 

52. The Multiplicand is the number to be taken. 

53. The Multiplier is the number denoting how 
many times the multiplicand is to be taken. 

54. The Factors are the multiplier and multiplicand. 

55. The Product of two or more factors is the same 
in whatever order they are taken. 

A A A A Thus, the product of 4 by 3, or 3 

O O O O by 4, is 12. • This is shown ffy the 

A A A A engraving. The number of pears in 

\J %J %J \J ^^^ picture are the same, whether 

A A A A ^®* consider them 4 in a row and 

%J \J %J %J ^ rows, or 3 in a row and 4 rows. 

Of what does the process of the solution consist ? What is 
Multiplication? The Product? What is the Multiplicand ? What 
is the Multiplier ? The Factors ? Show that the product of two 
factors is the same in whatever order taken. 
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MTiltiplication Table. 



Once 


2 times 


3 times 


4 times 


6 times 


6 Jtimes 


1 is 1 


1 are 2 


1 are 3 


1 are 4 


1 are 5 


1 are 6 


2 " 2 


2 " 


4 


2 " 6 


2 " • 8 


2 « 10 


2 " 12 


3 « 3 


3 " 


6 


3 " 9 


3 « 12 


3 " 15 


3 " 18 


4 " 4 


4 " 


8 


4 " 12 


4 " 16 


4 " 20 


4 " 24 


5 " 5 


6 *' 


10 


5 " 16 


6 " 20 


6 " 25 


5 « 30 


6 " 6 


6 " 


12 


6 " 18 


6 " 24 


6 " 30 


6 " 36 


7 " 7 


7 " 


14 


7 " 21 


7 « 28 


7 " 35 


7 " 42 


8 ** 8 


8 " 


16 


8 " 24 


8 « 32 


8 " 40 


8 " 48 


9 " 9 


9 " 


18 


9 " 27 


9 " 36 


9 " 46 


9 " 64 


10 " 10 


10 " 


20 


10 " 30 


10 " 40 


10 " 50 


10 " 60 


11 " 11 


U " 


22 


11 " 33 


11 " 44 


11 " 56 


11 " 66 


12 " 12 


12 " 


24 


12 " 36 


12 " 48 


12 " 60 


12 " 72 


7 times 


8 times 


9 times 


10 times 


11 times 


12 times 


1 are 7 


lare 8 


1 are 9 


1 are 10 


lare 11 


lare 12 


2 " 14 


2 " 


16 


2 " 18 


2 " 20 


2 " 22 


2 " 24 


3 " 21 


3 " 


24 


3 « 27 


3 « 30 


9 " 33 


3 « 36 


4 " 28 


4 " 


32 


4 " 36 


4 " 40 


4 " 44 


4 " 48 


5 " 35 


5 « 


40 


6 « 45 


5 ** 50 


6 " 65 


5 " 60 


6 " 42 


6 " 


48 


6 " 64 


6 " 60 


6 " 66 


6 " 72 


7 " 49 


7 " 


66 


7 " 63 


7 « 70 


7 " 77 


7 " 84 


8« 66 


8 " 


64 


8 " 72 


8 " 80 


8 " 88 


8 " 96 


9 " 63 


9 " 


72 


9 " 81 


9 " 90 


9 " 99 


9 " 108 


10 " 70 


10 " 


80 


10 « 90 


10 " 100 


10 " 110 


10 " 120 


11 « 77 


U " 


88 


11 " 99 


11 « 110 


11 « 121 


11 " 132 


2 « 84 


12 " 


96 


12 " 108 


12 " 120 


12 ** 132 


12 " 144 



56. The Sign of Multiplication is an inclined cross, 
X, read multiplied by. Thus, 5 X 4: is read, 6 multi- 
plied by 4. 

Repeat the colamn once 1. 2 times 1. 3 times 1. 4 times 1. 5 
times 1. 6 times 1. 7 times 1. 8 times 1.. 9 times 1. 10 times 
1. 11 times 1. 12 times 1. What is the Sign of Multiplication? 
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Exercises on the Table. 



1. 

2. 
8. 
4. 
6. 
6. 
7. 

15. 
16. 
17. 
18. 
19. 
20. 
21. 



8 times 8 are how many? 
2 times 7 are how many? 

4 times 2 are how many ? 

5 times 8 are how many? 
4 times 6 are how many ? 
7 times 8 are how many ? 

6 times 7 are how many ? 



8X9 = ^ow many ? 

10 X 2 = how many? 
9X0 = how many ? 
7X2= how many ? 
8X4 = how many ? 

11 X 8=: how many? 
12X5 = how many ? 



8. 6 times 2 are how many ? 

9. times 9 are how many ? 

10. 8 times 3 are how many? 

11. 9 times 7 are how many? 

12. 7 times are how many? 

13. 5 times 8 are how many? 

14. 6 times 5 are how many ? 



'8 X 9 = how many ? 

12 X 2 = how many? 

4 X 7 = how many ? 

11 X 5 = how many ? 

9 X 6=how many? 

1 X 3 = how many ? 

28. 7X12 = how many ? 



22. 
28. 
24 
25. 
26. 
27. 



29. 6 times 11 are how many ? 

80. 7 times 7 are how many ? 

81. 5 times 10 are how many ? 

82. 4 times 9 are how many ? 

83. 11 times 10 are how many ? 



84. 8 times 8 are how many ? 

85. 9 times 9 are how many ? 
36. 11 times 11 are how many? 
87 10 times 10 are how many ? 
88. 12 times 12 are how many ? 



Mental Exercises^. 

1. What will 3 oranges cost at 6 cents apiece? 

Solution. Since 1 orange cost 6 cents, 3 oranges 
will cost 3 times 6 cents, which are 18 cents. There- 
fore, 3 oranges at 6 cents apiece will cost 18 cents, 

2. If a boat will carry 1 men, how many men will 
4 boats of the same size carry ? 

3. If a quart of berries can be bought for 8 cents, 
how many cents will be required to buy 6 quarts ? 
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4. How much can be obtained for 8 melons, at 12 
cents apiece ? 

6. By reading 9 pages a day, how many pages can 
you read in 9 days ? 

6." What cost 12 tons of coal, at 5 dollars a ton ? 

T. What cost 11 pencils, at 10 cents apiece ? 

8. If a boat sails at the rate of 9 miles an hour, 
how far will it sail in 12 hours ? 

9. When flour is 8 dollars a barrel, how much must 
be paid for 7 barrels ? 

10. How many are 4 times 24 ? 

Solution. As many as the prodiuct of 24c by 4:. 24 
is 2 tens and 4 units ; 4 times 2 tens are 8 tevis, or 80 
units J and 4 times 4 units are 16 units ; which added 
to 80 units equal 96 units. Therefore, 4 Imies 24 are 96. 

11. How many are 3 times 16 ? 3 times 38 ? 

12. How many are 6 times 18 ? 4 times 27 ? 

13. What cost 7 pounds of butter, at 41 cents a 
pound ? 

14. If 1 book costs 33 cents, how much will 5 books 
cost ? 

Written Exercises. 
67, Let it be required to multiply 664 by 7. 
^«„«.-.,^*, For convenience, we write the multi- 

OPERATION. ,. J .i •. • xi- 1^ r 

plier under the units m the multipli- 
Multiplicand. 564 cand, and begin with units to multiply. 
,Multiplier 7 Z times 4 units are 28 units, which 

equal 2 tens and 8 units ; we write the 8 

Product, 3948 units, and reserve the 2 tens to add to 

Tl^ is it convenient to begin with units to multiply? Ans. Be- 
vcause, if the product of any of the orders contains units of the next 
higher order, they may be readily added to the product of that order. 
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the next product 7 times 6 tens are 42 tens, which with the 
2 tens added are 44 tens, or 4 hundreds and 4 tens, we write 
the 4 tens, and reserve the 4 hundreds to add to the next 
product. 7 times 5 hundreds are 35 hundreds, which with the 
4 hundreds added are 39 hundreds, or 3 thousands and 9 hun- 
dreds ; which we write. Therefore, the product is three thou- 
sand nine hundred and forty-eight, or 8948. 

2. Let it be required to multiply T36 by 206. 

OPERATION. For convenience, we write the mul- 

-.--,..,. 1 >,o/, tiplier under the multiplicand, so that 
Multiplicand, 736 ^^ ^ ^, «/ * i • *i. 

Tu- u* r on A figures of the same order stand m the 

Multiplier, 206 ^^^ column; and multiplying by 

P f* 1 ( AJ.ifi *^® units' figure, as in the preceding 
_ , , s ,^».«/^ operation, we obtain 4416. There 
Products, 1 14720 ^^ ^ ^ens, y,e write a cipher 
pj . if;if?ifi underneath, and pass to the hundreds' 

^ figure of the multiplier. 2 hund^ds 

are two hundred units, and 2 hundred times 6 units are 12 hun- 
dreds, or 1 thousand and 2 hundreds. We write the 2 hundreds, 
and reserve the 1 thousand to add to the next product 2 
hundred times 3 tens are 6 hundred tens, equal 6 thousands, 
and the 1 thousand added are 7 thousands, which we write. 
2 hundred times 7 hundreds are 14 hundred-hundreds, equal 1 
hundred-thousand, and 4 ten-thousands, which we write, and 
obtain 1472 hundreds, or, with the cipher on the right, 14720 
tens. Adding the two . partial products we have for the entire 
product 151616. Therefore, the product of 736 by 206 is 
151616. 

In practice, the name of the order of units may be omitted. 
Thus, in the operation of the first question : 7 times 4 are 28 ; 
we write the 8, and add the 2 to the next product ; 7 times 6 
are 42, and 2 are 44 ; we write 4, and add 4 to the next prod- 
uct ; 7 times 5 are 35, and 4 are 39 ; answer, 3948. 



pro 



Explain the operations. 
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Bnle. 

Write die multiplier under the multiplicand j so that 
units m,ay stand under units, tens under tens, etc. 

If the multiplier contains but one figure, begin with 
units and multiply each figure of the multiplicand by 
it, writing the right-hand figure of each product under- 
neath, adding the other figures, if any, to the next prod- 
uct, observing to write all (he figures of the last product. 

If the multiplier contains more than one figure, mul- 
tiply by each figure separately, writing the right-hand 
figure of each partial product under its own multiplier. 
The sum of the partial products wiU be the enHre prod- 
uct. 

Proof. Multiply the multiplier by the multipli- 
cand ; and, if the work is right, the product will be 
the same as that first obtained. 



Examples. 
3. Find the product of 634 by 242. 



Proof. 



634 
242 






1068 
2136 

1068 


= 634X 2 
= 634X 40 
= 634 X 200 



Ans. 129228 = 634 X 242 



242 
634 

968 
T26 
1210 

129228 



How do you multiply when the multiplier has but one fignre ? 
How when it has more than one figure ? Why is the right-hand 
figure of each partial product written under its multiplier ? Ana, 
That units of me same order may stand in the same column, for 
convenience in adding. Repeat the Bule. What is the Proof ? 
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(4.) (5.) 


(6.) 


(7-) 


Multiply 


361 723 


892 


904 


By 


5 .8 


9 


4 


Ana. 


1805 5784 


8028 


3616 


(8.) 


(9.) (10.) 


(11.) 


(12.) 


701 


335 806 


• 139 


678 


1 


3 6 


2 


8 


(13.) 


(14.) 


(15.) 


(16.) 


1031 


2461 


3008 


1213 


11 


5 


4 


12 

• 


(17.) 


(18.) 


(19.) 


(20.) 


31t 


1426 


1260 


2371 


13 


15 


14 


23 • 


(21.) 


(22.) 


(23.) 


(24.) 


161T 


1212 


8023 


1441 


121 


192 


66 


315 


25. Multiply 956 by 12. 




Ans. 11472. 


26. Multiply 627 by 7. 




Ans. 3689. 


27. Multiply 365 by 25. 




Ans. 9125. 


28. Multiply 1836 by 32. 




Ans. 68752. 



I 



Why is a partial product of' the same order of units as the figure 
of the multiplier which produced it ? Ans. Because units multiplied 
hy unite produces units; units multiplied by tens produces tens; units 
multiplied by hundreds produces hundreds, etc. 
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29. Multiply 895 by 11. 

30. 3t06 X 201 = how many ? 

31. 2135 X 19 = how many ? 

32. 958 X 34 = how many ? 

33. 47696 X 144 = how many ? 



Ans. 9845. 

Ahs. 767142. 

Ans: 40565. 

Ans. 32572. 

Ans. 6868224. 



58, Since the product of any number by is 0, 
observe to write in an operation a cipher under each 
cipher of the multiplier.. 

If, however, the multiplier is 10, 100, 1000, etc., 
the product is obtained, at once, by writing after the 
multiplicand as many ciphers as are in the multiplier. 

For, the value expressed by figures is made tenfold 
by each removal of them an order to the left. (Art. 
33.) Thus 2 X 10 = 20, 2 X 100 = 200, etc. 



(34.) 

Multiply 519 
By. 20 



(85.> 

^85 
60 



(36.) 

162 

103 



Ans. 10380 



(87.) 

2400 
200 

480000 



38. Multiply 23467 by 10. Ans. 234670. 

39. Multiply 6892a by 100. 

40. Multiply 48005 by 3040. Ans. 145935200. 

41. How much will a farm of 149 acres cost, at 96 
dollars ai^acre ? Ans. 14304 dollars. 

42. If a ship sail 192 miles a day, how far will it 
sail in 56 days ? Ans. 10752 miles. 

Why do jovL write a cipher in the operation under each cipher 
of the multiplier ? How do you multiply by 10, 100, 1000, etc. ? 
Give the reason. 
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43. If a coach-wheel turn round 346 times in going 
a mile, haw "many times will it turn- round in going 
95 miles ? Ans. 32810 times. 

44. What will 49 yards of drilling cost, at 37 cents 
per yard ? Ans. 1813 cents. 

45. What will 145 tons of hay come to, at 15 dol- 
lars a ton ? Ans. 21*75 dollars. 

46. How much will 320 barrels of flour cost, at 9 
dollars a barrel ? Ans. 2880 dollars. 

4Y. How many men are there in an army of 20 
regiments, of 980 men each ? Ans. 19600. 

,48. What is the value of 130 United States bonds, 
at 113 dollars each ? Ans. 14690 dollars. 

49. If the average number of beats of the heart in 
childhood is 105 in a minute, what will be the num- 
ber per hour, or 60 minutes ? Ans. 6300. 

50. If the earth in its orbit around the sun moves 
at the rate of 68000 miles an hour, how far does it 
move in one day or 24 hours ? Ans. 1632000 miles. 

Examples 

COMBINING ADDITION OR SUBTRACTION AND MULTIPLICATION. 

1. If 37 trees yield 13 bushels of apples each, and 
41 others yield 11 bushels each, how many bushels 
do they all yield ? 

Solution. They all yield as many bushels as the prod- 
ucts of S^ times 13 bushels t and 41 times 11 bushels; 
37 times 13 bushels are 481 bushels^ and 41 tim^s 11 
bushels are 451 bushels ; and 481 bushels and 451 
bushels are 932 bushels. Therefore, they all yield 932 
bushels, 

Ebvikw Questions. — What is Addition? (39.) Subtraction? 
(43.) What is the result of Addition called 1 (39.) What is the 
result of Subtraction called ? (43.) 
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2. Bought T13 tons of coal for 2862 dollars, and 
sold it at 6 dollars a ton ; how much was gained by 
the operation ? Ans. 1426 dollars. 

3. Sold 326 barrels of apples at 3 dollars a barrel, 
and received 660 dollars in cash, and a note for the 
balance. For what sum was the note ? 

4. A farmer bought 32 sheep at 6 dollars each, 31 
cows at 46 dollars each, and 3 horses at 162 dollars 
each. He sold the whole for 2600 dollars ; how much 
did he gain ? Ans. 427 dollars. 

5. A merchant bought t rolls of carpeting, each 
containing 27 yards, and 4 rolls each containing 18 
yards. How many yards did he buy in all ? 

Ans. 261 yards. 

6. If a man earn 960 dollars a year, and his expenses 
are 2 dollars a day, how much can he save in a year, 
or 366 days ? 

7. Jones and Smith start from the same place and 
travel in opposite directions, Jones at the rate of 32 
miles a day, and Smith at the rate of 34 miles a day. 
How far apart will they be at the end of 6 days ? 

Ans. 396 miles. 

8. Arthur has 136 dollars and his brother has 4 
times as much, lacking 16 dollars ; how much has 
his brother ? Ans. 626 dollars. 

9. Bought a dictionary for 6 dollars, a set of his- 
tories for 22 dollars, and a select library for 137 dol- 
lars ; and gave in payment a check for 63 dollars, 
and three 60-dollar bills. How much should be re- 
ceived back ? Ans. 48 dollars. 

Review Questions. — What is the larger of the two given num- 
bers called in Subtraction ? Ans. The Minuend. In Multiplication, 
what is the result called ? (51.) 
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10. Two steamers start at the same time to meet 
each other, the one from Boston and the other from 
Liverpool, which places are 2883 miles apart. Pro- 
vided that one sails at the rate of 192 miles a day, 
and the other at the rate of 168 miles a day, how 
many miles will they be from each other at the end 
of 5 days ? Ans. 1083 miles. 



DIVISION. 

59. 1. At 2 cents each, how many apples can be 
bought for 8 cents ? 

Solution. As rnany apples as 2 cents are contained 
times in 8 cents ; 2 cents are contained in 8 cents, 4 times. 
Therefore, at 2 cents each, 4 apples can be bought for 8 
cents. 

2. If 9 marbles be divided equally among 3 boys, 
how many marbles will each boy have ? 

Solution. Each boy vnU have 
1 of the ^ equal parts of 9 marbles ; 
loftheS equal parts of 9 marbles 
is 3 marbles. Therefore, each boy 
unit have 3 marbles. 

Here, in the first solution the process consists in 
finding how often one of two given numbers of the 
same name or kind is contained in the other ; and, 
in the second, it consists in separating one of two 

Review Questions. — What is Multiplication ? (50.) The Prod- 
uct ? (51.) The Multiplicand? (52.) The Multiplier? (53.) 
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given numbers of different names or kinds into as 
many equal parts as there are units in the other. 
Both illustrate what is called Division. Hence, 

60. Division is the process of finding how many 
times one number is contained in another ; or of find- 
ing oae of the equal parts of a number. 

One of tiDO equal parts of a number is called one 
half. Thus, one half of two is one. 

One of three equal parts of a number is called one 
third. Thus, one third of six is two. 

One of four equal parts of a number is called one 
fourth. Thus, one fourth of four is one. 

In like manner, one of the five equal parts of a 
number is called one fifth ; one of the six equal parts 
is called one sixth ; one of the ten equal parts is called 
one tenth; one of the one hundred equal parts -is called 
one hundredth, etc. 

Hence, a whole number has two halves, three thirds, 
four fourths, five fifths, ten tenths, one hundred hun- 
dredths, etc. 

61. One or more equal parts of a unit are called 
fractions, to distinguish them from unbroken, or whole 
numbers, which are called integers, or integral num- 
bers. 

63, The Dividend is the number to be divided. 

63. The Divisor is the number by which we divide. 

64. The Quotient is the result or number obtained 
by the division. 

Of what does the process in the second solution consist ? What 
do both iUustrate ? What is Division ? What is one of the two 
equal parts of a number called 1 One of three equal parts ? One of 
four equal parts ? One of five? One of six ? What is the Divi- 
dend ? The Divisor ? The Quotient ? 
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65. The Kemainder is that part of the dividend which 
is left over after finding the exact whole number of 
the quotient. Thus, 3 is contained in T, 2 times and 1 
over as a remainder. The division of this 1, indicated 
by writing the divisor 3 underneath it, with a line be- 
tween, gives ^, which written after the whole number 
of the quotient, makes the complete quotient 2|, read 
tuoo and one-third. 

Division Table. 



1 in 


2 in 


3 in 


4 in 


6 in 


1, 1 time 


2, 1 time 


8, 1 time 


4, 1 time 


5, 1 time 


2, 2 times 


4, 2 times 


6, 2 times 


8, 2 times 


10, 2 times 


8, 8 " 


6, 8 ". 


9, 8 " 


12, 3 "" 


15, 8 " 


4,4 " 


8, 4 « 


12, 4 « 


16, 4 " 


20, 4 " 


6, 5 " 


10, 5 " 


15, 6 " 


20, 5 " 


25, 5 " 


6, 6 « 


12, 6 " 


18, 6 " 


24, 6 " 


80, 6 «' 


7, 7 « 


14, 7 " 


21, 7 " 


28, 7 " 


35, 7 « 


8, 8 " 


16, 8 " 


24, 8 « 


32, 8 " 


40, 8 " 


9, 9 « 


18, 9 " 


27, 9 « 


86, 9 " 


45, 9 « 


10, 10 " 


20, 10 " 


80, 10 " 


40, 10 " 


50, 10 " 


6 in 


1 in 


8 in 


9 in 


10 in 


6, 1 time 


7, 1 time 


8, 1 time 


9, 1 time 


10, 1 time 


12, 2 times 


14, 2 times 


16, 2 times 


18, 2 times 


20, 2 times 


18, 8 " 


21, 3 " 


24, 8 « 


27, 8 " 


30, 3 " 


24, 4 « 


28, 4 " 


82, 4 " 


36, 4 " 


40, 4 " 


30, 5 " 


35, 5 " 


40, 5 " 


45, 5 '* 


50, 5 ** 


36, 6 " 


42, 6 « 


48, 6 " 


54, 6 " 


60, 6 « 


42, 7 " 


49, 7 « 


56, 7 " 


68, 7 " 


70, 7 " 


48, 8 " 


56, 8 " 


64, 8 " 


72, 8 " 


80, 8 " 


64, 9 " 


63, 9 " 


72, 9 « 


81, 9 " 


90, 9 " 


60, 10 " 


70,10 " 


80, 10 « 


90, 10 « 


100,10 " 



What is the Remainder? Repeat the column 1 in 1. 2 in -2. 3 
in 3. 4 in 4. 5 in 5. 6 in 6. 7 in 7. 8 in 8. 9 in 9. 10 in 10. 
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66. The Sign op Division is a short horizontal line 
with a dot above and below it, -f-, read, divided by. 
Thus, 6 -J- 2 is read, six divided by 2« 

Sometimes, in place of the dots, the number divided 
is written above the line, and the nnmber which di- 
vides it is written below. Thns, f is read, six 
divided by two, or six halves. 



Exercises on the Table. 



4 in 12 how many times? 

5 in 10 how many times? 
3 in 27 how many times ? 

8 in 64 how many times ? 
2 in 16 how many times ? 

6 in 42 how many times ? 

9 in 18 how many times ? 



15. 8 ~- 2 = how many ? 

16. 18 -^ 6 = how many ? 
27 -f- 3 = how many? 
56 -^ 7 = how many ? 
20 -4- 2 = how many ? 
86 -f- 6 = how many ? 
81 -^- 9 = how many ? 



17. 
18. 
19. 
20. 
21. 



3 in 30 how many times ? 
5 in 35 how many times ? 

7 in 28 how many times ? 

8 in 16 how many times ? 
7 in 14 how many times ? 

34. 9 in 63 how many times ? 

35. 10 in 80 how many times ? 



29. 
80. 
31. 
32. 
33. 



3 in 18 how many times ? 

7 in 49 how many times ? 

4 in 16 how many times ? 

5 in 50 how many times ? 

8 in 64 how many times ? 
__. 9 in 54 how many times ? 
14. 10 in 70 how many times ? 



8. 

9. 
10. 
11. 
12. 
18. 



22. 80 -f- 3 = how many ? 

23. 15 -f- 5 = how many ? 

24. 24 -f- 8 = how many ? 

25. 45 -f- 9 = how many ? 

26. 40 -f- 5 = how many ? 

27. 63 -f- 7 = how many ? 

28. 72 -T- 8 = how many ? 



2 in 18 how many times ? 

6 in 54 how many times ? 

4 in 36 how many times ? 

10 in 90 how many times ? 

8 in 80 how many times ? 

9 in 72 how many times ? 
42. 10 in 100 how many times ? 



86. 
37. 
38. 
39. 
40. 
41. 



What is the sign of Division 1 What sometimes takes the place 
of the dots ? 
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Mental Exercises. 

1. How many oranges, at 6 cents each, can be 
bought for 45 cents ? 

Solution. As many oranges as 6 cents are contained 
times in 45 cents, which are 9. Therefore, 9 oranges 
can he bought for 45 cents, 

2. If hats are 4 dollars each, how many can be 
bought for 24 dollars ? 

3. How many quarts of milk, at 6 cents a quart, 
can be bought for 42 cents ? 

4. When berries are 10 cents a quart, how many 
quarts can be bought for 60 cents ? 

6. At 1 dollars a ton, how many tons of coal can 
be bought for 49 dollars ? 

6. How many pounds of sugar, at 9 cents a pound, 
can be bought for 72 cents ? 

T. If you can travel 4 miles in an hour, how 
many hours will it take you to travel 36 miles ? 

8. When 3 barrels of flour cost 21 dollars, what 
will be the cost of 1 barrel ? 

Solution. The cost of 1 barrel vrill be one third of 
the cost of 3 barrels ; and one third of 27 dollars is 9 
dollars. Therefore, the cost of 1 barrel vnll be 9 dol- 
lars, 

9. If 7 men cut 42 cords of wood in a week, how 
many cords does 1 man cut ? 

Review Questions. — When a number is divided into two equal 
parts, what is one of the parts called 1 When divided into three 
equal parts ? 
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10. If 10 ponnds of rice cost 90 cents, how much 
is it a pound ? 

11. A farmer sold 8 sheep for 40 dollars ; how 
much apiece did he get for them ? 

12. At 30 dollars for 3 plows; what is the cost of 
each plow ? 

13. Mr. KoUins bought 9 barrels of flour for T2 
dollars ; what did he ^ay per barrel ? 

14. How many times is 8 contained in 96 f 

Solution. 96 is 9 ten8 and 6 ; 8 in 9 tens, 1 ten 
time, and 1 ten remaining ; 1 ten remaining equals 10 
units ; 10 units and 6 units are 16 units ; and 8 in 16 
units 2 units times. Therefore, 8 is contained in 96, 1 
ten and 2 units times, or VI times, 

15. How many. times is 5 contained in 65. 

16. Divide 99 by 3. 88 ty 4. 71 by T. 
It. How many times 5 in 125 ? In 1V5 ? 

18. How many times 6 in 132 ? In 108 ? • 

19. If 9 writing-books cost 108 cents, what is the 
cost of each ? 

20. At 104 dollars for 8 tons of coal, what is the 
cost p^ ton ? 

67. Division is the reverse of multiplication. The 
dividend answering to the product, and the divisor 
and quotient to the factors. 

When the division is performed mentally, except 
writing the quotient figures, the process is called 
Short Division ; and when the operation is written in 
full, the process is called Long Division. 

Of what is Division the reverse 1 What is Short Division 1 
Long Division ? What does prefixed mean ? Ans. Placed before. 
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Written Ex6rci8e& 

68t To divide by Short Division. 

1. Let it be required to divide ITOl by 4. 

OPERATION. ^^^ convenience we write 

the divisor at the left of the 

Divisor, 4)1701 Dividend, dividend, and begin at the left 

~n^i f\ 4.,L ^ di^de. 
425i Quotient. ^ j^ contained in 17 hnndreds 

4 hundreds times and 1 hundred remaining. We write the 4 
hundreds. The 1 hundred we consider prefixed to the tens, 
making 10 tens. 4 in 10 tens, 2 tens times, and 2 tens re- 
maining. We write the 2 tens. The remaining 2 tens we 
consider prefixed to the 1 unit, making 21 units. 4 in 21 
units, 5 units times, and 1 unit remaining. We write the 5 
units. We then indicate the diviaon of the remainder, 1 unit, 
by the divisor 4, and annex to the integral part of the quo- 
tient; and have for the coftiplete quotient 425^. Therefore, 
the quotient of 1701 divided by 4 is 425^. 

2. Let it be required to divide "JGS by *l. 

OPERATION. ^^^ convenience we write the 

divisor and begin to divide as in 
Divisor, 1)163 Dividend, the preceding operation. 

^ . 7 in 7 hundreds, 1 ^ hundred 

109 Quotient. ^^^ ^^^^ ^^ ^^^ 7 i^ g 

tens, tens times, which we write. We prefix the undivided 
6 tens to the 8 units, making 63 units. 7 in 63 units, 9 times, 
which we write. Therefore, the quotient of 763 divided by 7 
is 109. 

In practice we may say, 7 in 7, 1, which we write 7 in 6, 
0, which we write ; prefix the 6 to the figure 8 ; 7 in 68, 9, 
which we write ; answer, 109. 

Rbvibw Questions. — What is the Proof in Addition? (41.) 
"'i Subtraction? (48.) In Multiplication? (57.) 
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Hule. 

Write the divisor at the l^ of the dividend. 

Begin cU the left ; divide the fewest figures of the divi- 
dend that vnU contain Oie divisor ^ and write the result be- 
neath. 

If there is a remainder, regard it as prefixed to the fig- 
ure of the next lower order ; divide as before, and so con- 
tinue tiU aU pie figures of the dividend have been used. 

If any partial dividend is less than the divisor, write a 
cipher in th^guotient, and prefix the partial dividend to 
thefi^re of the next lower order, if any, for a new divi- 
dend. 

If there be a remainder after dividing the last figure, 
write it, with the divisor beneath, in the quotient. 

Proof. Multiply the whole number of the quotient 
by the divisor, and to the product add the remainder, 
if any ; and the result will equal the dividend, if the 
work is right. . 

Examples. 

(8.; (4.) (5.) 

Divisor, 6)1805 Dividend. 3)694 9)1890 



361 Quotient. Ans. 231^ Ans. 210 
5 3 9 



Proof, 1805 Proof, 694 Proof, 1890 

How do you write the divisor ? Where do you begin to divide ? 
How do you proceed if there is a remainder? How do you pro- 
ceed when any partial dividend is less than the divisor ? When 
there is a remainder after dividing the last figure ? What is the 
Rule? The Proof ? 
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(6.) 
4)8126 

2031J 

(10.) 
1)81S 



(7) 
t)3514 



502 



(II.) 
6 )1Y05 



(8.) 
9)3464 

384| 

(12.) 
9)9100 



(9.) 
3)1005 



335 

(13.) 

4)3Y8r 



I 



(14.) 



(15.) 
3)5280 



(16.) 
8)903U 



18. Divide 61848 by 8. 

19. Divide 8028 by 9. 

20. Divide 3616 by 4. 

21. Divide 2276 by 1. 

22 60406 -5- 6 = how many ? 

23. 66412 -5- 3 = how many ? 

24. 94T -^ 4 = how many ? 

25. ii§a.A = how many ? 



(17.) 
9)91080 

Ans. T231. 

Ans. 892. 

Ans. 904. 

Ans. 325. 

Ans. 10081. 

Ans. 21804. 

Ans. 236|. 

Ans. 18212. 



69. When the divisor is 10, 100, 1000, etc., the 
quotient is obtained, at once, by cutting off at the 
right of the dividend as many figures as there are 
ciphers in the divisor. 

For, since figures are multiplied by 10 by annexing 
one cipher, by 100 by annexing two ciphers, etc., 
(Art. 58,) and as division is the reverse of multipli- 
cation, cutting off one figure at the right of the div- 
idend divides it by 10, cutting off two figures. divides 
it by 100, etc. 

When the divisor is 10, 100, 1000, etc., how can the quotient be 
bbtamed at once? How are figures multiplied by 10? By 100? 
How can you divide by 10 ? By 100 ? 
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A dot (.) called the Decimal Pointy may be used to 
denote where the cutting off or separation is made, 
and the remainder will be the part on the right of the 
point. Thus, 1326 -^ by 10 = 132.6 = 132^, read, 
one hundred thirty-two units and six tenths ; 1326 -5- 
100 = 13.26 = 13^^, read, thirteen units and twenty- 
six hundredths ; 1326 -f- 1000 = 1.326 = l^fiftfty, read, 
one unit and three hundred twenty-six thousandths ; 
etc. That is. 

The first order at the right of the decimai- pmnt ,. 
presses tenths ; (he second, hundredths ; the third, thour 
sandths, etc. 

26. Divide 1976 by 10. Ans. 197^- 

27. Divide 4516 by 100. Ans. 46^^. 

28. Divide 901 by 100. Ans. 9^^^. 

29. Divide 1860 by 10. Ans. 186. 

30. Divide 11930 by 1000. Ans. It^fiftftr- 

31. At 6 dollars each, how many sheep can be pur- 
chased for 1806 dollars ? Ans. 301. 

32. At 10 dollars a barrel, how many barrels of 
flour can be purchased for 1440 dollars? Ans. 144. 

33. 7 men working together earned 1547 dollars ; 
what is each man's share of it ? Ans. 221 dollars. 

34. A gentleman dying left 24560 dollars, to be 
divided equally between his wife and three sons. 
What will be the share of each ? Ans. 6140 dollars. 

35. John Stevens sold melons at 9 cents each, to 
the amount of 2943 cents. How many did he sell ? 

Ho\^ do we denote where the cutting-off is made 1 Why is the 
decimal point so called ? Ana. From decern^ the Latin for ten. 
What ddos the first order at the right of the decimal point ej^press ? 
The secoiid order ? The third 1 
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36. How many watches, at 100 dollars each, can be 
bought for 978000 dollars ? 

37. If a man can do a piece of work in 365 days, 
how many days will it. take 5 men to do the same? 

Ans. T3. 

38. If a prize amounting to 95163 dollars be di- 
vided between 8 men, how much will each receive ? 

Ans. 11895| dollars. 

39. At 6 dollars a ton, how much coal can be bought 
for 19201 dollars ? Ans. 3200^ tons. 



70. To divide by Long Division. 

1. Let it be required to divide 4593 by 16. 

OPERATION. «, •.. xi. j« • 

We wnte the divi- 
Dividend. sor, and be^ to di- 

Divisor 15)34531(2302^^ Quotient, vide as in short divis- 
30 ion. 

— 15 is contained in 

45 84 thousands, 2 thou- 

45 sand times ; we write 

— the 2 thousand in the 

031 quotient, at the right 

30 of. the dividend. 15 

— X 2 thousand = 80 

1 Remainder. thousand, which sub- 

tracted from 84 thousand, leave 4 thousand. Bringing down 
the figure of the next lower order of the dividend, we have 

Bevibw Questions. — When is Division called Short Division ? 
(67.) When called Long Division ? (67.) How do Short and Long 
Division differ ? Ans, In the former the answer only is written, but 
in the latter the work as well as the answer is written. 
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45 hundred, in which 15 is contained 3 hundred times ; we 
write the 3 hundred in the quotient 15 X 3 hundred = 45 
hundred, which subtracted from 45 hundred, leaves nothing. 
Bringing down the next figure, we have 3 tens, in which 15 
is contained ten times ; we 'Write the tens in the quotient, and 
bringing down the next figure, we have 31 units, in which 15 
is .contained 2 times ; we write the 2 in the quotient Multi- 
plying and subtracting, as before, -we have a remainder of 1 ; 
and, for the complete quotient, 2302^. 

In practice, we may say : 15 in 34, 2 times ; write 2 in the 
quotient ; 15 X 2 = 30, which from 34. leaves 4. Bring down 
5 ; 15 in 45, 3 times; write 3 in the quotient ; 15 X 3 = 45, 
which from 45 leaves 0. Bring down 3; 15 in 3, times; 
write in the quotient. Bring down 1 ; 15 in 31, 2 times; 15 
X 2 = 30, which from 81 leaves 1. Answer, 2302^. 

Rule. 

Write the divisor at the left of the dividend. 

Begin at the left ; divide the fewest figures of the divi- 
dend that vnll contain the divisor, and write the quotient 
at the right of th^ dividend. 

Multiply the divisor by this quotient ; subtract the 
product from the part of the dividend used, and to the 
remainder bring dovm the next figure of the dividend. 

Divide as before, and so continue till all the fibres 
of the dividend have been used. 

If there be a remainder after dividing the last figure, 
write it, uriih the divisor beneath, in the quotient. 

Proof. The same as in short division. 

How do you write the divisor ? Where do you begin to divide 1 
How do you multiply and subtract ? What is the Rule ? The 
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Examples. 


2. Divide 26639 


by 19. 


% 


OPERATION. 




PROOF. 


19)26639(1402tV, Atib, 


1402 


19 




19 


16 


12618 


'T6 




1402 


039 




26638 


38 


ainder. 


1 Remainder. 


1 Rem 


26639 



3. Divide 88Y63 by 32. 4. Divide 400000 by 96. 



OPERATION. 


OPERATION. 


32)88t63(2n3§5 
64 


96)400000(4166ft 
384 


24T 
224 


160 
96 


236 
224 


640 
676 


123 

96 


640 

676 


2T 


64 



Review Questions. — What is an Operation? (13.) A Rule? r. 
14.) What au Example ? (p. 20.) What is an Exercise ? (p. 10.) 
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Divide, 



23. 



6. 6780 by 15. Ans. 452. 
6. 9125 by 25. Ans. 365. 
T. 58752 by 32. 

Ans. 1836. 
8.*40566 by 19. 

Ans. 2135tV. 
9. 32572 by 34. 

10. 29880 by 95. 

11. 3762 by 24. . 

Ans. 156J|. 

12. 7168 by 28. Ans. 256. 

13. 6750 by 15. Ans. 450. 

14. 1748 by 18. Ans. 91^. 

15. 22200 by 222. 

16. 9125 by 25^ Ans. 365. 

17. 45678 by 16. 

Ans. 2854H. 

18. 462442 by 183. 

19. 5904 by 82. Ans. 72. 

20. 208126 by 345. 

Ans. 603^. 

21. 65705 by 73. 

Ans. 900V^. 

22. 14220 by 316. Ans. 45. 

37. If 630 dollars be divided 
how much will each receive ? 

38. At the rate of 31 miles 
a train of cars be in going 1116 



24. 

25. 
26. 
27. 

28. 

29. 

30. 

31. 
32. 

33. 

34. 

35. 

36. 



2780 by 13. 

Ans. 2X3^. 
42024 by 103. 

Ans. 408. 
27030 by 19. 
45817 by 35. 
6318 by 27. Ans. 234. 
77112 by 204. 

Ans. 378. 
9990 by 54. 

Ans. 185. 
34331 by 11. 

Ans. 3121. 
11520 by 12. 
66327 by 320. 

Ans. 207^^. 
46800 by 144. 

Ans. 325. 
241086 by 1132. 

Ans. 212HSI. 
727604 by 3602. 

Ans. 202. 
437850 by 75. 

Ans. 5838. 
equally among 15 men, 

Ans. 42 dollars, 
an hour, how long will 
miles ? Ans. 36 hours. 



Review Questions. — What is Division? (60.) "What is the 
number to be divided called % (62.) The number by which we di- 
vide 1 (63.) 
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39. If a ship sail 3648 miles in 24 days, at what 
rate is that per day.? Ans. 152 miles. 

40. If 12 schools together have 1932 scholars, 
what is the average number of each ? 

Ans. 161 scholars. 

41. When 16 acres cost 2304 dollars, what is the 
cost per acre ? Ans. 144 dollars. 

42. If 100 men share equally a prize of 17650 dol- 
lars, what is the share of each ? 

43. When 110 plows are worth 1320 dollars, what 
is each plow worth ? Ans. 12 dollars. 

44. If 21 bushels of wheat weigh 1260 pounds, what 
is the weight of one bushel ? 

45. 25 workmen received for a job 3155 dollars, to 
be equally divided among them ; how much did each 
one receive ? Ans. 126^ dollars. 

46. A field containing 11 acres produced T46 bush- 
els of corn ; what was the yield per acre ? 

Ans. 61^ bushels. 

47. If a person can copy 50 words in a minute, 
how long will he be in copying 4T569 words ? 

Ans. 951J§ minutes. 

48. At a sale, 28 carriages sold for 69T2 dollars ; 
what was the average rate ? Ans. 249 dollars. 

49. The salary of the President of the United States 
is 25000 dollars a year ; how much is that a day, 
there being 365 days in a year ? Ans. 68JJg. 

50. The distance from the earth to the moon is 
240000 miles ; how long would a person be in reach- 
ing it, supposing he could move regularly 30 miles an 
hour ? Ans. 8000 hours. 

Kb VIEW QuEBTioirs. — What is Notation? (32.) Nameration? (36.) 
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Exercises on the Preceding Rules. 

1. Add together ninety thousand three hundred and 
forty, one thousand three hundred and six, and two. 

Ans. 91648. 

2. Subtract five thousand three hundred and seven- 
teen, from sixteen thousand one hundred and thirty-four. 

3. A and B start from the same point and travel 
in opposite directions. How far apart are they when 
A has gone 67 miles and B 139 miles ? 

4. The smaller of two numbers is 669, and their 
difference is T31 ; what is the larger number ? 

Ans. 1300. 
6. A and B start from the same point and travel 
in the same direction. How far apart are they when 
A has gone 198 miles and B 319 miles ? 

6. The product of two factors is 4680, and one of 
the factors is 15 ; what is the other factor? 

. Ans. 312. 

7. Bought goods to the amount of 3467 dollars, 
paying for them in corn 421 dollars, in wheat 968 
dollars, and the rest in money. How much money 
was paid ? 

8. From (612 + 12) take (316 — 32). Ans. 340. 

9. (591 X 3) 4- 29 = how many ? Ans. 1802. 

10. Gave 3375 dollars and 5 horses, worth each 125 
dollars, for a farm of 160 acres ; what was the cost 
of the farm per acre ? Ans. 25 dollars. 

11. What number is that which if added to 1000 
will amount to 5417 ? Ans. 4417. 

Review Questions. — What is Addition? (39.) Subtraction? 
(43.) Multiplication? (50.) 
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12. Bought 3 barrels of flour at 12 dollars a barrel, 
and 1 tons of hay at 20 dollars a ton, and paid for 
the whole 44 sheep. How much each was allowed 
for the sheep ? Ans. 4 dollars. 

13. (565 + 10) -- 25 = how many ? Ans. 23. 

14. Paid one-half of 36730 dollars for some oil lands, 
which turned out to be 963 dollars more than their 
true value ; what were they worth ? 

Ans. 1T402 dollars. 

15. If the yearly income of a farmer is 2163 dol- 
lars, and from it he has to pay 122 dollars for repairs, 
35 dollars for taxes, 516 dollars for hired help, and 
805 dollars for support of his family, how much can 
he save ? Ans. 685 dollars. 

16. A drover has 2144 dollars, with which he wishes 
to buy horses at 165 dollars each, and then lay out 
the remainder for sheep at 4 dollars each. How 
many of each can he buy ? 

Ans. 12 horses, and 41 sheep. 
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71, United States Money is the legal currency of 
the United States. 

What is United States Money? 
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Table 

10 mills make 1 cent, marked c. 
10 cents, " n dime, " d. 
10 dimes, " 1 dollar, " $ 
10 dollars, '' 1 eagle, '' E. 



71 





72, The Coins of the United States are of bronze, 
nickel, silver, and gold, as follows : — 



Bronze. 


Cent, 


value 




1 c. 




Two-cent piece, . 






2 c. 


Nickel. 


Three-cent piece, 






3 c. 


Silver. 


Three-cent piece, 






3 c. 




Half-dime, 






5 c. 




Dime, 






10 c. 




Quarter-dollar, 






25 c. 


w 


Half-dollar, 






50 c. 




Dollar, 




$ 


1. 


Gold. 


Dollar, 




$ 


1. 




Quarter-eagle, 




$ 


2i. 




Three-dollar piece. 




$ 


3. 




Half-eagle, 




$ 


5. 




Eagle, 




$10. 




Double-eagle, 




$20. 



Repeat the Table. Of what are Coins of the United States'? 
Which are of Bronze? Of Silver? Of Gold? 
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73, In accounts, eagles are expressed in dollars, 
dimes in cents, and mills often in parts of a cent. 

Thus, 3 eagles are called 30 dollars ; 2 dimes, 20 
cents ; and 5 mills, often, half a cent. 

74, The Dollar is the unit of United States Money. 





Eagles are tens of dollars, dimes are tenths, cents 
hundredths, and mills thousandths, of a dollar, and they 
are separated from dollars by the decimal point, (.) 

Hence 44 eagles, 4 dollars, 4 dimes, 4 cents, and 
"4 mills, are written 

$444,444, 

and read four hundred forty-four dollars, forty-four 
cents, and four mills. 

75. In United States Money, 10 of a lower denom- 
ination make 1 of the next higher, according to the 
principle of the Arabic method of notation (33). 
Hence, 

United States Money may be toritten, added, subtracted, 
multiplied, and divided, by preceding rules. 

How are Eagles expressed in accounts ? I>imes ? Mills, often ? 
What is the unit of United States Money? What are Eagles? 
Bimes? Cents? Mills? How are dimes, cents, and mills sepa- 
rated from dollars ? How many of a lower denomination in United 
States Money make 1 of the next higher 1 How may United States 
Money he written, added, subtracted, etc. 1 
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Mental Exercises. 

1. How many mills are there in T cents? 

Solution. Since in 1 cent there are 10 mills ^ in T cerds 
there are T times 10 mills, which are TO mills. There- 
fore, in 7 cents there are TO mills. 

2. How many cents are there in 8 dimes ? 

3. How many dollars are there in 5 eagles ? 

4. How many dimes are there in 6 dollars ? 

6. How many dollars are there in 4 half-eagles ? 

6. How many cents are there in six half-dimes ? 

T. How many cents are there in 4 quarter-dollars? 

8. How many dollars are there in 3 double-eagles? 

9. How many cents are there in TO mills ? 

Solution. Since in 10 mills there is 1 cent, in TO mills 
there are as mxiny cents as ten mills are contained times in 
TO mills, which are T. Therefore, there are T cents in TO 
mills. 

10. How many dimes are there in 60 cents ? 

11. How many dollars are there in 100 cents ? 

12. How many dollars are there in 300 cents ? 

13. How many dollars are there in TO dimes ? 

Written Exercises. 
Copy and read the following : — 

1. $ T.65. 4. $16,125. T. 8 100.06. 

2. $12.20. 5. $TT.005, 8. $363.56. 

3. $3T.02. 6. $11,111. 9. $21T.T55. 

Explain the first solution. The second. 
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Write in figures : — 

10. Twenty-five dollars, fifteen cents. Ans. $25.15. 

11. Sixty-three dollars, seven cents. Ans. S63.0T. 

12. One hundred dollars, ten cents. Ans. $ 100.10. 

13. Two dollars, two cents, and five mills. 

Ans. $2,025. 

14. No dollars and sixteen cents. Ans. $ 0.16. 

15. Twenty-five dollars and SlVO mills. 

Ans. $ 25.005. 

ADDITION. 
76. 1. Add $21.38, $1.82, and $31,015. 



OPERATION 
$21.38 

1.82 
31.015 



$54,215 
(2.) 
$ 100.31 
19.435 
3.005 



For convenience, we write the numhers so 
that figures of the same denomination stand in 
the same column, and begin at the right to 
add, observing to place the decimal point be- 
tween dollars and cents. 



(3.) 
$ 91.636 
160.05 
10.109 



(4.) 
$ 167.345 
70.00 
T07.0T 



(5.) 
$ 18.45 
29.68 
106.05 



I 



Ans. $ 122.750 $ 154.18 

6. What is the sum of $960.1T, $81T.05, $3.09, 
and $29.19 ? 

7. Bought a coat for $ 12.50, a vest for $ 6, a pair 
of shoes for $2. 12 J, and a handkerchief for $0.8TJ ; 
how much did the whole cost? Ans. $21.50. 

How are the numbers written in Addition of United States Money ? 
Why 1 Ans. Because only numbers of the same denomination can be 
added 1 Where do you begin to add ? Where do you place the deci- 
mal point in the result ? 
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8. Sold a horse for $ 208, a cow for $ TO, and some 
hay for $2T.50 ; how much did the whole bring? 

Ans. $305.50. 

9. Albert Dayton owes A $145.91, B $1690.84, 
C $345.11, D $918.85, and E $ 1144.75 ; what is the 
whole amount of his debts ? 

Ans. $4245.46. 

10. If I give for a plow $ 10.63, for a wagon 
$86.75, for a load of hay $17.15, and for a hoe 
$ 1.25, how much do they all cost me ? 

11. A merchant owes three hundred and seven 
dollars, six hundred twenty-two dollars and eighty- 
eight cents, sixty-two dollars IT cents and 5 mills, 325 
dollars 12 cents and 5 mills; how much does he owe? 

Ans. $1317.18. 

SUBTRACTION. 

77. 1. Subtract $ 109. 02 J from $963.03. 
OPERATION. For convenience, we write the subtrahend 

^ 963 030 ui^der the minuend, so that figures of the same 
lOQ 025 denornination stand in the same column, and 
^ begin at the right to subtract, observing to place 

i 854*005 *^® decimal point between dollars and cents. 

(2.) (3.) (4.) (5.) 

$807.09 $420.35 $8T.305 $8,340 

191.63 319.06 19.32 6.765 



$ 615.46 $ 1.575 

6. Subtract $ 59.23 from $319.07. Ans. $259.84. 

7. Subtract $ 87.62J from $93.08. Ans. $5,455. 

How do you write the numbers for subtracting ? Where do you be- 
gin to subtract ? Where place the decimal point ? 
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8. On going to the village I had in my pocket 
$102.50; but I spent in a store $37.86. How much 
had I then left? Ans. $64.65, 

9. From $T take 7 cents. Ans. $6.93. 

10. From $11 take 1 mill. Ans. $10,999. 

11. Bought a slate for 25 cents, an arithmetic for 
60 cents, some other books for $12,125, and some sta- 
tionery for $1.62 J, and gave in payment a twenty- 
dollar note. How much change should be received? 

Ans. $5.40. 



MULTIPLICATION. 
78. 1. Multiply $316.12 by 5. 

OPERATION. 

$316.12 We begin at the right to multiply, observing 
5 to place the decimal point between dollars and 



$1580.60 






(2.) 


(3.) 


(4-) 


$U4 


$210.06 


$40,625 


14 


37 


24 



2856 147042 162500 

T14 63018 81250 



$99.96 $Tn2.22 $975,000 

5. Multiply $192,015 by 108. Ans. $20744.10. 

6. Multiply $47.56 by 16. 

7. What cost 9 tons of coal at $5.50 per ton ? 

Ans. 49.50. 

Review Questions. — What is United States Money? "What 
are coins? Ans. Pieces of metal converted into money by legal 
stamping. Of what metals are the coins of the United States ? 
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8. What will be the cost of 663 bushels of wheat 
at $2.25 per bushel? Ans. $1266.75. 

9. Bought 260 pounds of sugar at $0,125 per pound, 
and sold it at $ 0.15 per pound ; what was the gain 
in the operation ? Ans. $ 6.50. 

10. Sold 4 cords of wood at $ 8 a cord, 3 tons of 
hay at $32.50 each, taking in part payment a cow 
worth $63 and the balance in money. How much 
money was received ? Ans. $66.50. 

11. What cost 36 pairs of shoes at $2.12J^ each ? 

12. What cost 31 yards of broadcloth at $ 6.50 per 
yard? Ans. $201.50. 

13. Sold 316 pairs of boots at $6.50 per pair, and 
received in payment $1000 down, and the balance in 
a note. For how much was the note? Ans. $1054. 



DIVISION. 
79. 1. Divide $65.56 by 8. 

OPERATION. 

8^^fi5 f^R Dividing the dollars and the cents, we have 

^ a remainder which we write as a part of a 

cent. 

In the second operation, the division is ex- 
tended to mills by supplying the mills* place 



$ 8.19t 
or, 

8)$ 65.560 in the dividend. The two answers, although a 
little different in form, express the same value. 



$8,195 



How may the division be extended from dollars to cents, when there 
is a remainder, and no cents in the dividend 1 Ans, By supplying the 
two places of cents by ciphers. How may the division be extended to 
mills from cents, when there is a remainder, and no mills in the divi- 
dend? Ans. By supplying the place of mills by a cipher. 
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2. Divide $ 49T by 4. 

OPERATION. 

4)$ 497 4)$ 497.00 

or. 



$ 124i $ 124.25 

(8.) (4.) (5.) (6.) 

9)$648.81 8)$ 108 6)$ 986.40 7)$ 684.614 



72.09 $ 97.802 

7. Divide $2764.26 by 7. Ans. $394,892+. 

Here, in the answer, the sign -|~ shows that the (^vision is 
not exact. 

8. Paid $ 78 for 12 sheep ; how much was that for 
each ? Ans. $ 6.50. 

9. A merchant paid $ 255 for 75 sheep ; how much 
was that a head ? Ans. $ 3.40. 

10. If $11.44 be paid for 26 yards of drilling, what 
is the cost per yard ? Ans. $ .44. 

11. If 24 men receive $ 637 to be equally divided 
among them, how much is each man's share ? 

Ans. $26,541+. 

12. Bought 25 yards of cambric for $ 4 ; how much 
was that a yard? Ans. $.16. 

13. A farmer expended $427.12 J for 201 sheep; 
for how much apiece must he sell them, so as neither to 
gain nor lose ? Ans. $ 2.125. 



What does the sign + written after an answer indicate ? 
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BILLS AND ACCOUNTS. 

80i A Bill is a written statement of merchandise 
bought or sold, or of services rendered. 

81. An Account is a written statement of debt and 
credit, between two parties. 

The party owing is the Debtor ^ and the party owed 
is the Creditor. 

82. A bill is receipted when its payment is acknowl- 
edged by the party in whose favor it is, or by some 
one authorized to act for him. 

Beckon and find the amount due on each of the 
following bills. 

/V^ ^=J^^ ^^^Si4 «=y^^ /-^ ^S€^. 






What is a Bill 1 An Account ? Which party is the Debtor ? Which 
the Creditor ? When is a bill receipted ? 
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/>.^ -=/i(^ €?*^^^ .=^^ ^ ^^^dT. 



^^^o.S^ 






.^RULno^ ^^ .j^ jm. l^.j /^€^.^o 
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WEIGHTS AND MEASURES. 

Avoirdupois Weight. 

83, This weight is used in buying and selling nearly 
all articles, except gold, silver, and jewels. 

Table. 
16 drams (dr.) make 1 ounce, oz. 

16 ounces, 1 pound, lb. 

25 pounds, 1 quarter, qr. 

4 quarters, 1 hundred-weight, cwt. 

20 hundred weight, 1 ton, . T. 

Formerly 112 pounds were reckoned a hundred- 
weight, and 2240 pounds a ton, but seldom now, ex- 
cept for coal at the mines, or goods at the United 
States custom-houses. 

Mental Exercises. 

1. How many drams in 2 ounces ? In 4 ounces ? 

2. How many ounces in 3 pounds ? In 6 pounds ? 

3. How many pounds in 3 quarters ? In 5 quar- 
ters ? 

4. How many quarters in 5 hundred-weight? 

6. How many hundred-weight in 2 tons ? In 5 
tons ? 

6. How many ounces in 32 drams ? In 48 drams ? 

7. How many pounds in 64 ounces ? In 48 ounces ? 

8. How many pounds in 4 hundred-weight ? In 10 
hundred-weight ? 

For what is Avoirdupois Weight used ? Repeat the Table. How 
many pounds were formerly a hundred-weight ? A ton ? 
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9. How many hundred-weight in 8 quarters f In 
24 quarters ? 

10. How many tons in 40 hundred-weight ? In 80 
hundred-weight ? 

Troy Weight. 
84i This weight is used for gold, silver, and jewels. 

Table. 

24 grains (gr.) make 1 pennyweight, pwt. 
20 pennyweights, 1 ounce, oz. 

12 ounces, 1 pound, lb. 

Apothecaries, in mixing medicines, use the pound, 
ounce (5), and grain, of this weight; but divide the 
ounce into 8 drams (3), each equal to three scruples 
O), each scruple being equal to 20 grains. 

A pound Avoirdupois is equal to TOOO grains 
Troy. 

Mental Exercises. 

1. How many grains in 2 pennyweights ? In 3 
pennyweights ? 

2. How many pennyweights in 3 ounces ? In 5 
ounces ? 

3. How many ounces in 4 pounds? In 5 pounds? 

4. How many pennyweights in 48 grains ? In T2 
grains ? 

6. How many pound's in 32 ounces ? In 48 ounces ? 

For what is Troy Weipht used 1 Repeat the Table 1 What de- 
nominations of Troy Weight do apothecaries use 1 How is the ounce 
divided by them ? How many grains Troy are equal to a pound Avoir- 
dupois ? 
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Linear Measure. 

85. Linear or LoDg^ Measure is used for distances 
and the length of articles. 

Table. 

12 inches (in.) make 1 foot, ft. 

3 feet, 1 yard, yd. 

6J yards, 1 rod, rd. 

40 rods, 1 furlong, fur. 

8 furlongs, 1 mile, m 

Also, 4 inches make 1 hand; 6 feet 1 fathom; 3 
miles 1 league. 

In measuring cloth and other woven fabrics, the yard 
is divided into 4 quarters (qr.), each equal to 4 naih 
(na.), each nail being 2^ inches. 

Mental Exercises. 

1. How many inches in 2 feet ? In Y feet ? 

2. How many feet in 4 yards ? In 11 yards ? 

3. How many yards in 2 rods ? In 4 rods ? 

Solution. Since there are b\ yards in 1 rod, there 
are 2 times b\ yards, or 2 times 6 yards and 2 times 
\ yard in 2 rods ; 2 times 6 yards are 10 yards, and 
2 times ^ a yard is 1 yard ; 10 yards and 1 yard are 
11 yards. Therefore, there are 11 yards in 2 rods 

4. How many rods in 2 furlongs ? In 3 furlongs ? 
6. How many furlongs in 6 miles ? In 9 miles ? 

For what is Linear Measure used ? Repeat the Table. How many- 
inches make I hand ? How many feet 1 fathom ? How many miles 
1 league ? How is the yard divided in measuring cloth ? 
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6. How many yards in 18 feet ? In ^0 feet ? 
T. How many rods in 11 yards ? 

Solution. Since there is in 6^ yards, or in 11 
half yards, 1 rod, there are as many rods in 11 yards 
or 22 half yards, as 11 half yards are contained times 
in 22 half yards, which are 2. Therefore, there are 2 
rods in 11 yards. 

8. How many furlongs in 80 rods ? In 120 rods ? 

9. How many miles in 16 furlongs ? In 24 fur- 
longs ? 

Snr&ce Measure. 

86, A Surface is that which has only length and 
breadth. 
87i The Area of a figure is its quantity of surface. 

88, An Angle is the diflference in ^ 

direction of two straight lines, which 
meet at a point. Thus, A CD and 
DCB are angles. 



uaro 
>ot. 



89, A Square is a figure having 
four equal sides and four equal an- 
gles. 

The area of a square, each of 
whose sides is 1 yard, is 1 square 
yard. 

90, A Rectangle is any figure 
having four sides and four equal angles. 

In the figure are 9 small squares, and if they are 
supposed to be 1 inch long and wide, the area will 

What is a Surface ? The Area of a figure ? An Angle? A Square? 
A Bectangle ? 



1 Square Yard. 
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be 9 square inches. . It is, therefore, evident that, by 
multiplying the number of units in the one side by those 
in the other, we obtain the number of small squares 
in the rectangle. Hence, 

The area of a rectangle is equal to the product of the 
length by the breadth ^ 

91t Surface or Square Measure is used in measur- 
ing surfaces. 

Table. 

144 square inches (sq. in.) make 1 square foot, sq. ft. 

9 square feet, 1 square yard, sq. yd. 

30| square yards, 1 square rod or perch, P. 

40 square rods or perches, 1 rood, B. 

4 roods, 1 acre, A. 

640 acres, 1 square mile, M. 

Land is usually measured by Gunter's chain, which 
is 4 rods, or 66 feet, long, and divided into 100 links, 
each T-^ inches long. 1 square chain is 16 square 
rods, and ten square chains are 1 acre. 640 acres 
make one section of land. 

Mental Exercises. 

1. How many square inches in 1 square foot? 

2. How many square feet in 5 square yards ? 

3. How many square yards in 1 square rod ? In 
4 square rods ? 

4. How many square rods in 2 roods ? In 3 
roods ? 

How is the Area of a Rectangle found ? For what is Surface Meas- 
ure used ? Repeat the Table. How is land usually measured ? 
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5. How many roods in 6 acres ? In 10 acres ? 

6. How many acres make 1 square mile ? 

T. How many square yards in 45 square feet ? In 
81 square feet? 

8. How many square rods in 121 square yards ? 

9. How many roods in 80 square rods ? In 120 
square rods ? • 

10. How many acres in 16 roods ? In 28 roods ? 



Solid Measure. 

92. A SouD, or Body, is that 
which has length, breadth, and 
depth or thickness. 

93. A Cube is a body bound- 
ed by six square and equal sides 
or faces. 

If a cube is 1 yard or 3 feet 
long, 1 yard or 3 feet wide, and ^ ^^^ Yard. 

1 yard or 3 feet thick, it is a cubic or solid yard. 

94. A Rectangular Solid is a body bounded by 
rectangular faces. 



^ 
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In the large cube are represented 3 tiers of small 
cubes, of 3 rows each, and 3 in a row. If each of 

What is a Solid 1 A Cube ? What is a Rectaogular ^olid 1 
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these small cubes is supposed to be one solid foot, 
then in the large cube there evidently are in one of 
the equal tiers 3 times 3 solid feet, or 9 solid feet, 
and in the 3 tiers, 3 times 9 solid feet, or 27 solid 
feet, or as many as the product of the length, width, 
and thickness. Hence,^ 

The contents of a rectangular solid is equal to the 
product' of the length , breadth ^ and thickness, 

95i Solid or Cubic Measure is used in measuring 
bodies, or things having length, breadth, and thick- 
ness. 

Table. 

1 (i28 cubic inches (cu. in.) make 1 cubic foot, cu. ft. 

2t cubic feet, 1 cubic yard, cu. yd. 

40 cubic feet, 1 ton, T. 

128 cubic feet, 1 cord, C. 



y//////////yf4^ 



A cord of wood is a pile 8 
feet long, 4 feet wide, and 4 
feet high. A cord foot (c. f.) 
is 1 foot in length of this pile, 
or 16 cubic feet. - 1 Cord. i c, t, 

A perch of masonry, or of building stone, is 24f 
cubic feet. 

Mental Exercises. 

1. How many cubic inches in 1 cubic foot ? 

2. How many cubic feet in 2 cubic yards ? 

What is the contents of a Rectangular Solid eqaal to ? For what 
is Solid Measure used ? Repeat the Table. What is a cord of wood ? 
A cord foot 1 A perch of stone 1 
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3. How many cubic feet in 2 tons ? In 3 tons ? 

4. How many cubic feet in a cord ? 

6. How many cubic yards in 54 cubic feet ? In 
81 cubic feet? 

6. How many tons in 80 cubic feet ? In 120 cubic 

feet ? 

Liquid Measure. 

96. Liquid Measure is used in measuring all kinds 
of liquids. 

Table. 

4 gills (gi.) make 1 pint, pt. 

2 pints, 1 quart, qt. 

4 quarts, 1 gallon, gal. 

63 gallons, 1 hogshead, hhd. 

The liquid gallon contains 231 cubic inches. For- 
merly ale, beer, porter, and milk were sold by what 
was called Beer Measure, and of which the gallon 
"contained 282 cubic inches. 

In some States 31^ gallons, and in others, 28 to 32 
gallons are considered a barrel. 

Mental Exercises. 

1. How many gills in 4 pints ? In 8 pints ? 

2. How many pints in 8 quarts ? In 10 quarts ? 

3. How many quarts in 6 gallons ? In 9 gallons ? 

4. How many gallons in 1 hogshead ? 

6. How many pints in 16 gills ? In 32 gills ? 

6. How many gallons in 20 quarts ? In 36 quarts ? 

T. How many hogsheads in 63 gallons ? 

For what is Liquid Measure used ? Repeat the Table. How many 
cubic inches in a liquid gallon ? How were beer and milk formerly 
sold ? How many gallons in a barrel ? 
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Dry Measure. 
97t Dry Measure is used in measuring such d 
articles as grain, fruit, roots, coal, etc. 

Table. 

2 pints (pt.) make 1 quart, qt. 

8 quarts, 1 peck, pk. 

4 pecks, 1 bushel, bu 

86 bushels, 1 chaldron, ch. 

A gallon, or 4 quarts, Dry Measure, contains 26 
cubic inches, and a bushel, 2150^^^ cubic inches. 

Mental Exercises. 

1. How many pints in 8 quarts ? In 10 quart 

2. How many quarts in 4 pecks ? In 6 pecks ? 

3. How many pecks in 4 bushels ? In 8 bushel 

4. How many bushels in 2 chaldrons ? 

5. How many quarts in 32 pints ? In 40 pint 

6. How many bushels in 16 pecks ? In 32 pect 

7. How many chaldrons in T2 bushels ? 

Time. 
9S» Time is a measured portion of duration. 

Table. 
60 seconds (sec.) make 1 minute, m. 

60 minutes, 1 hour, h. 

24 hours, 1 day, d. 

365 days, 1 common year, c. y. 

366 days, 1 leap year, 1. y. 

For what is Dry Measure used ? Repeat the Table. How m 
cubic inches in a gallon, Dry Measure ? What is Time 1 Repeat 
Table? 
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Also, 

Y days make 1 week, w. 

12 calendar months (mo.) 1 year, y. 

100 years, 1 century, C. 

99. The calendar months, their names, order, and 
number of days, are as follows : 



Januar}', 1st 


mo. 


31 days. 


July, 7th 


mo. 


31 days. 


February, 2d 


(( 


28 or 29 


August, 8th 


(( 


31 " 


March, 3d 


(( 


31 days. 


September, 9th 


(( 


30 « 


April, 4th 


(( 


30 " 


October, 10th 


(( 


31 ** 


May, 6th 


M 


31 " 


November, 11th 


(( 


30 « 


June, 6th 


U 


30 « 


December, 12th 


(t 


31 ^ 



The exact length of an average year being about 
366^ days, the ^ day in four years makes an addi- 
tional day. This day, leap year, makes February 29 
days. 

lOO, Leap year may be known by being such that 
its number can be exactly divided by 4. Thus, 1864, 
1868, and 18T2 are leap years, and have 366 days. 



Mental Exercises. 

1. How many seconds in 3 minutes ? In 4 min- 
utes ? 

2. How many minutes in two hours ? In 3 hours ? 

3. How many hours in 2 days ? In 3 days? 

4. How many days in a common year ? 
6. How many days in a leap year ? 

Give the names of the calendar months. The length of an average 
year. How may leap year be known ? 
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6. How many minutes in 120 seconds ? In 180 
seconds ? 

7 How many minutes in 2 hours ? In 4 hours ? 

8. How many hours in 120 minutes ? In 240 min- 
utes ? 

9. How many days in 48 hours ? In 12 hours ? 
10. How many years in 366 days ? 

Circiilar Measure. 

lOlf A Circle is a plane 
figure, bounded by a curved 
line, all the points of which 
are equally distant from a 

point within, called the cen- ^^ ^ [^ ^^^ ;^ ^ j, ^^» 

ter. 

lOS, The OlRGUKFEBENGE 

of a circle is its entire 

bounding line. 270" 

103. An Arc of a circle is any part of the circum- 
ference, as AB, or AE. 

104. A Diameter of a circle is any straight line 
drawn through the center, and terminated by the cir- 
cumference, as AE. 

105. Every circle, whatever, is supposed to be di- 
vided into 360 equal parts, called degrees, 

A Quadrant is a fourth of a circle, or an arc of 
90 degrees, as AB. 

106. The Angle ACB, whose two lines meet at the 
center C, is measured by the arc of the circle drawn 

What is a Circle? The Circumference of a circle? What is an 
Arc of a circle ? A Diameter ? How is every circle divided ? What 
10 a Qaadiunt? How is an angle measured ? 
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around that center, included between the opening of 
those lines. Thus, ACB is an angle of 90 degrees. 

A right angle is an angle of 90 degrees. 

107. Circular Measure is used in measuring angles, 
and arcs of circles. 



Table. 

60 seconds (") make 1 minute, '. 

60 minutes, 1 degree, ®. 

30 degrees, 1 sign, S. 

12 signs, or 360°, 1 circle, C. 



Mental Exercises. 

1. How many seconds in 2 minutes ? In 3 min- 
utes ? 

2. How many minutes in 2 degrees ? In 3 de- 
grees ? 

3. How many degrees in 2 signs ? In 4 signs ? 

4. How many signs in 4 circles ? In 6 circles ? 
6. How many minutes in 120 seconds ? In 240 

seconds ? 

6. How many degrees in 180 minutes ? In 120 
minutes ? 

Y. How many signs in 60 degrees ? In 90 de- 
grees ? 

8. How many circles in 360 degrees ? 

For what is Circular Measure used ? Bepeat the Table. 
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Miscellaneous Tables. 




108. COUNTINO. 






12 units make 


1 dozen 






12 dozen, 


1 gross. 






12 gross, 


1 great gross. 




20 units. 


1 score. 






109, Paper. 






24 sheets make 1 quire. 




20 quires, 


1 ream. 




2 reams, 


1 bundle. 




6 bundles. 


1 bale. 




110, Capacity. 




66 


pounds of rye 


make 


1 bushel. 


66 


pounds of corn, 




1 bushel. 


60 


pounds of wheat, 




1 bushel. 


60 


pounds of beans, 




1 bushel. 


60 


pounds of potatoes. 


1 bushel. 


60 


pounds of clover-seed. 


1 bushel. 


100 


pounds of fish, 




1 quintal. 


196 


pounds of flour, 




1 DarreL 


200 


pounds of beef. 




1 barrel. 


200 


pounds of pork. 




1 barrel. 


Repeat the Table for Counting? 


For Papei 


•. For Capacity. 
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Mental Exercises. 

1. How many single things in 2 dozen ? In 6 
dozen ? 

2. How many single things in 2 scores ? In 6 
scores ? 

3. How many sheets in 2 quires ? In 3 quires ? 

4. How many quires in 4 reams ? In 6 reams ? 
6. How many pounds of wheat in 2 bushels ? 

6. How many pounds of fish in 6 quintals ? 
T. How many pounds of pork in 3 barrels ? 

8. How many bushels in 120 pounds of wheat ? 

9. How many quintals of fish in 600 pounds ? 
10. How many barrels of pork in 600 pounds ? 

REDUCTION. 
111. How many inches in T yards ? 

Solution. Since there are 3 feet in 1 yard, in T yards 
there are T times 3 feet, which are 21 feet; and since 
there are 12 inches in 1 foot, in 21 feet there 21 times 
12 inches, which are 252 inches. Therefore, there are 
in Y yards 262 inches. 

We have here reduced yards to inches ; and the 
operation, which consists in finding the number of 
inches equal in value to the given number of yards, 
is called Beduction. Hence, 

lis. Beduction is the process of changing one 
number into another of a diflferent denomination, but 
of equal value. 

What is Redaction? 
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KEDUCTION DESCENDING. 

113. Reduction Descending is the changing of one 
number into another of a lower denomination of equal 
value. 

Written Exercises. 

114. 1. Let it be required to reduce 18 T. 6 cwt. 3 
qr. to quarters. 

OPERATION. 

18 T. 6 cwt. 3 qr. Since in 1 ton there are 20 hun- 
dred, in 18 tons there 18 times 20 
hundred, or 860 hundred, and 5 hun- 
350 dred added make 365 hundred, in 18 

g T. 5 cwt 

Since in 1 hundred there are 4 

365 cwt quarters, in 365 hundred there are 

A 365 times 4 quarters, or 1460 quar- 

ters, and 8 quarters added make 

j^gQ 1463 quarters. 

3 Therefore, 18 T. 5 cwt. 3 qr. re- 
duced to quarters is 1463 quarters. 



qr. 
20 



1463, qr. 



Rule. 



Multiply the number of the highest denomination given 
by the number required of the next lower denomination 
to make one of that higher, and to the product add the 
number, if any, of the lower denomination. 

Proceed in like manner till the whole is reduced to 
the required denomination. 

What is Reduction Descending ? Repeat the Rale. How do you 
multiply by J ? Ans. By taking half of the multiplicand, or by divid- 
ing by 2. 
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Examples. 



2. Reduce 21 cwt. 2 qr. 
22 lb. to pounds. 



3. Reduce 5 fur. 12 rd. 
4 yd. to yards. 



OPERATION. 


OPERATION. 


27 cwt. 2 qr. 22 lb. 


5 fur. 12 rd. 4 yd. 


4 


40 


108 


200 


2 


12 


110, qr. 


212, rd. 


25 


5i 


550 


1060 


220 


106 


2160 


1166 


22 


4 



2772, lb. 



IITO, yd. 



It will be observed, in tbe second operation, that 5} times 212 
is the same as 5 times 212, and ^ of 212 ; 5 times 212 is 1060, 
and i of 212 is 106 ; 1060 and 106 are 1166. 

4. Reduce 1 lb. 3 oz. 6 pwt. to pennyweights. 

Ans. 306 pwt, 
6. Reduce 3T A. 3 R. 12 P. to square yards. • 

Ans. 183013 sq. yd. 
6. In Y cu. yd. 20 cu. ft. how many cubic inches ? * 
T. In 4 hogsheads how many quarts ? 
8. Reduce 45 bu. 3 pk. 5 quarts to quarts. 

* For answers, see corresponding examplesNin Reduction Ascending. 
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9. In 10 h. lY m. 18 s. how many seconds ? 
• 10. In 3° 4' 16" how many seconds ? 

11. In 2 T. 9 cwt. how many pounds ? 

12. Reduce 84 gal. 2 qt. 1 pt. to gills. 

13. How many ounces in 12 cwt. 1 qr. lb ? 

14. How many minutes in 3 wk. 5 d. 10 h. ? 

15. How many rods in 30 m. 6 fur. 25 rd. ? 

16. How many square rods in 14 A. 1 R. 35 P. ? 
IT. How many cord feet in 96 cords ? 

18. How many seconds in 45^ 56' 30" ? 

115, The preceding rule in its application to United 
States Money, since the multipliers will be 10, 100, 
or 1000, admits of an abridged operation. (Art. 68). 
Thus : 

To reduce cents to mills, annex one cipher ; to reduce 
dollars to cents, two ciphers ; and to reduce dollars to 
mills, THREE ciphers. 

To reduce dollars and cents to cents, or dollars, cents, 
and mills to mills, remove the dollar mark, and the 
decimal point, 

19. Reduce $98 to cents. 

20. Reduce 168 cents to mills. 

21. Reduce $106 to mills. 

22. In $3T.19 how many cents? 

23. How many cents in $136.05 ? 

24. How many mills in $1325 ? 

25. How many mills in 69 cents ? 

26. How many mills in $21'5.09 ? 



How can you reduce dollars to cents ? Cents to mills ? Dollars to 
mills ? Dollars and cents to cents ? Dollars, cents, and mills to 
mills 1 

7 
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REDUCTION ASCENDING. 

116. Reduction Ascending is the changing of one 
number into another of a higher denomination of equal 
value. 



Written Exercises. 

117. 1. Let it be required to reduce 1463 quarters 
to tons. • 

OPERATION. Since in 4 quarters there is 1 

hundred, in 1463 quarters there 

4)1463, qr. ^re as many hundred as 4 quarters 

"■ are contained times in 1463 quar- 

20)365, 3 qr. ^^^^ ^j^j^j^ ^^ 3^^^ ^^ ^ quarters 

18 T. 6 cwt. ^^fi^i^g- ^ ^ ^ ^ ^ . 

Smce m 20 hundred there is 1 
Ana. 18 T. 5 cwt. 3 qr. ^^^ j^ gg^ hundred there are as 
many tons as there are 20 hundreds in 365 tons, which are 
18, and 5 hundred remaining. 
Therefore, there are in 1463 quarters, 18 T. 5 cwt 3 qr. 

Rule. 

Divide the given number by (he number of its denom- 
ination required to make one of the next higher, and 
reserve the remainder, if any. 

Proceed in like manner with the quotient, and so 
continue till the whole is reduced to the required denom- 
ination. 

The number of the required denomination^ with the 
several remainders, if any, unit be the answer. 

What is Beduction Ascending ? Bepeat the Bule. 
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« 

Examples. 

2. Reduce 21*12 pounds 3. Reduce 1110 yards to 
to hundreds. furlongs. 

OPERATION. OPERATION. 

25)2112, lb. 6i)1110, yd. 



2 2 



4)110 . . 22 lb. 

11)2340, hlf. yd. 

21 . . 2 qr. 

40)212.. 8 hlf. yd. = 4yd. 

6 . . 12 rd. 

Ans. 21 cwt. 2 qr. 22 lb. Arts. 6 fur. 12 rd. 4 yd. 

In the second operation, to divide 1170 by 6 J, we first re- 
duce both numbers to halves, by multiplying by 2, and have 
2340 halves to be divided by 11 halves, which gives 212, and a 
remainder of 8 halves = 4. 

4. Reduce 305 pennyweights to pounds. 

5. Reduce 183013 square yards to acres. 

6. Reduce 361162 cubic inches to cubic yards. 
1. Reduce 1008 quarts to hogsheads. 

8. Reduce 1469 quarts to bushels. 

9. Reduce 37038 seconds to hours. 

10. Reduce 11056 seconds to degrees. 

11. In 4900 pounds, how many tons ? 

12. In 2108 gills, how many hogsheads ? 

13. In 19600 ounces, how many hundreds ? 

14. In 38040 minutes, how many weeks ? 

15. In 10265 rods, how many miles ? 

16. How many acres in 2315 square rods ? 
11. How many cords in 168 cord feet ? 

18. IIow many degrees, in 165390 secouda ? 
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118, The preceding rule in its application to United 
States Money, since the divisors will be 10, 100, or 
1000, admits of an abridged operation (Art. 69.) 
Thus, 

To reduce cents to dollars, point off two figures from 
the right ; to reduce mills to dollars, point off thbeb 
fibres. 

To reduce mills of two or Toore places of figures to 
cents, consider the figure on the right to express mills, 
and the other cents, 

19. Reduce 9800 cents to dollars. 

20. Reduce 1680 mills to cents. 

21. Reduce 106000 mills to dollars. 

22. In 3119 cents, how many dollars ? 

23. How many dollars in 13605 cents ? 

24. How many dollars in 1326000 mills ? 

25. How many cents in 690 mills ? 

26. How many dollars in 215090 mills ? 

MiscellaneoiLs Examples. 

1. How maliy pounds in Y T. Ig cwt. ? 

2. How many tons in 15800 pounds ? 

3. How many grains in 2 lb. 11 oz. 20 gr. ? 

4. How many pounds in 16820 graifas ? 

5. How many quarts in 32 hogsheads ? 

6. How many hogsheads in 8064 quarts ? 

T. How many pints in 27 hhds. 18 gal. 2 qts. ? 
8. In 13T56 pints, how many hogsheads ? 

How can you reduce cents to dollars ? Mills to dollars ? Mills to 
cents? • 
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9. How many pints in IT bu. 1 pk. 4 qt. ? 

10. How many bushels in 656 pints ? 

11. In 12 rd. 5 yd. 2 ft. how many feet ? 

12. In 216 feet how many rods ? 

13. Reduce 3 A. 3 R. 20 P. to square yards. 

14. Reduce 18T55 square yards to acres. 

15. Reduce 3 cu. yd. 9 cu. ft. 1480 cu. in. to cu. in. 

16. Reduce 16T000 cubic inches to cubic yards. 
IT Reduce 606 d. 22 h. 40 m. to minutes. 

18. Reduce T 30000 minutes to days. 

19. How many minutes in one common year ? 

20. How many years in 525600 minutes ? 

21. Reduce 14° 6' to seconds. 

^22. Reduce 50T00 seconds to degrees. 

23. In 6 reams of paper, how many sheets ? 

24. In 2400 sheets of paper, how many reams ? 

25. Reduce $46.05 to mills. 

26. In 46050 mills, how many dollars ? 
2T. In 20 eagles, how many cents ? 

28. In 20000 cents, how many eagles ? 

29. In $31.99, how many cents ? 

30. In 3199 cents, how many dollars ? 

31. In 573 yd. 1 qr.» 1 na., how many nails ? 

32. In 9113 nails, how many yards ? 

33. In 3 miles, how many inches ? 

34. In 190080 inches, how many miles ? 

35. In 5T935 mills, how many dollars ? 

36. In $ 5T.935, how many mills ? 

3T. In a pile of wood 96 feet long, 4 feet high, and 
4 feet wide, how many cords ? Ans. 12 cords. 

How is Reduction Descending performed 1 Ans. By Multiplication. 
How is Reduction Ascending performed? Ans. By Division. How 
then do their operations differ? How is each, kind of Jieduction 
proved? Ans. Eadi by the process of the other. 



102 BEDUCTION. 

38. How many square feet in a board 20 feet long 
and 2 feet wide ? Ans. 40 sq. ft. 

39. What cost 1 quarter-hundred of beef, at 9 cents 
a pound ? 

Solution. Since 1 quarter-hundred is 25 pounds, 1 
quarter-hundred of beef, at 9 cents a pound, vnll cost 
25 times 9 cents, which are 225 cents, or $ 2.25. There- 
fore, it will cost $2.25. 

40. What cost a barrel of flour, at 6 cents a pound ? 

41. What is the value of a rectangular lot, 40 rods 
long and 20 rods wide, at 50 cents a square rod ? 

42. In a block of stone, 6 feet long and 2 feet 
square, how many cubic feet ? Ans. 24 cu. ft. 

43. How many grains in 15 silver spoons, each 
weighing 6 pwt. 15 gr. ? Ans. 2385. 

44. What is the cost of leveling a plat of ground, 
20 rods long and 20 rods wide, or 20 rods square, at 
25 cents a square rod ? Ans. $ 100. 

45. What is the value of a pile of wood 20 feet 
long, 6 feet high, and 4 feet wide, at 50 cents a cord 
foot ? Ans. $ 15. 

46. What will it cost to pave with marble the floor 
of a room, 4 yards square, at *$ 1.25 per square foot ? 

47. How many hundred-weight of. sugar, at 15 cents 
a pound, can be bought for $ 20.40 ? 

Solution. There will he as many pounds as 15 cents 
are contained times in $20.40, or in 2040 cents, which 
are 136 ; and as many hundred-weight as 136 pounds 
equals, or 1 cwt. 1 ^r. 11 lb. Therefore, there can he 
hought 1 cwt, 1 qr, 11 U), 

Review Questions. — Repeat the Table of United States Money 1 
(71.) Of Avoirdupois Weight. (83.) Of Troy Weight. (84.) Of 
linear Measure. (85.) 
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48. How many hogsheads of molasses, at 12 cents 
a quart, can be bought for $ 75.12 ? 

Ans. 2 hhd. 30 gal. 2 qt. 

49. If the heart beat TO times in a minute, how- 
many days will be required for it to beat T05100 
times? Ans. 7 days. 

50. If a ship can sail at the rate of 8 miles an hour, 
how many weeks will be required for it to sail 4448 
miles ? Ans. 3 wk. 2 d. 4 h. 

51. If a comet move through 10° in one day, how 
many signs will it move through in 14 days ? 

Ans. 4 S. 20^ 

52. If 9 candles can be made from 1 pound of tallow, 
how many dozen can be made from 60 pounds? 

Ans. 45 dozen. 

53. How many minutes in an average year of 365 
days, 6 hours ? Ans. 525960 m. 

54. How many hours from the 12th of January to 
the 24th of the next April in a common year ? 

Ans. 2448 h. 

Solution. There vnll he as many days as are be- 
tween the dates ; 31 days in January less 12 days = 19 
days ; 19 days in Jan. -|- 28 days in Feb. -|- 31 days 
in Mar. -|- 24 days in Apr. = 102 days ; and since 
there are 24 hours in 1 day, there will be 102 times 24 
hours, or 2448 hmirs. Therefore, there will be 2448 
hours. 

55. In leap year how many hours from the 8th of 
January to the 12th of December ? Ans. 6792. 

Review Questions. — Repeat the Table of Square Measure. (91.) 
Of Solid Measure. (95.) Of Time Measure. (98.) Of Circular 
Measure. (107.) 
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66. What is the value of 2 R. 10 P. of land, at 6 
cents per square foot ? 

6T. What will 3 T. 5 cwt. 20 lb. of iron cost, at 
3 cents a pound ? 

58. At 3 cents a pound, how many tons of iron 
c«i be bought for $196.60? 

69. How wide must be the floor of a rectangular 
room, whose length is 8 yards, to require 48 square 
yards to cover it? Ans. 6 yards. 

Here, the 48 is evidently the product of the length and 
the width, and if we divide the 48 by t^e length given, or 8, 
we have the width required. 

60. How long must a piece of land be, whose 
width is 20 rods, to contain just 6 acres ? 

Ans. 40 rods. 

61. What cost 645 pounds of potatoes, at 20 cents 
a peck ? 

62. How many pounds of potatoes, at 20 cents a 
peck, can be bought for $8.60? 

63. How many days will it take to count a million 
of dollars, at the rate of a hundred a minute ? 

Ans. 6 d. 22 h. 40 m. 

64. How many cords in a pile of wood 9 feet long, 
8 feet high, and 4 feet wide ? Ans. 2 0. 2 c. f. 

65. A pile of wood is 4 feet wide, and 4 feet high ; 
how long must it be to contain 2 cords ? Ans. 16 feet. 

Here, the product of the length, width, and hight, is equal to 
the number of cubic feet in 2 cords, or 128 cu. ft. X 2, which 
is 256 cu. ft. ,' and if we divide the 256 by the product of 
the width and hight, which is 16, we have the length required. 

Bepeat the Table of Inqoid Measure. Of Dry Measure. 
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66. How high must a range of wood, 20 feet in 
length and 4 feet wide, be piled to make 6 cords ? 

Ans. 8 feet. 
6T. How many times will a wheel 18 ft. 4 in. in 
circumference turn, in going 100 miles ? 

Ans. 28800 times. 

68. How many loaves of bread can be made from 
1 barrel and 4 pounds of flour, allowing 10 ounces to 
a loaf? Ans. 320. 

69. How many shingles will be required to cover 
the side of a roof 30 feet by 20 feet, allowing that 1 
thousand just cover 100 square feet ? 

Ans. 6 thousand. 
TO. How many days of 10 hours each may be saved 
for study, in 10 years of 366 days each, by rising 
30 minutes earlier each day ? Ans. 182 d. 5 h. 



COMPOUND NUMBERS, 

119. A Simple Number is of a single denomination ; 
as, 5 dollars, 8 yards, 4 books. 

laO, A Compound Number is of two or more denom- 
inations of the same general nature ; as, 5 dollars 50 
cents ; 4 yards 2 feet 6 inches ; 12 hours 20 minutes. 

The methods of adding, subtracting, multiplying, 
and dividing simple numbers apply, with some modi- 
fications, to compound numbers. 

What is a Simple Number ? A Compoand Number? 



OPERATION. 


CTrt. 


qr. 


lb. 


5 


2 


10 


2 


2 


17 


10 


3 


21. 
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ADDITION. 

121» 1. Let it be required to find the sum of 5 
cwt. 2 qr. 10 lb., 2 cwt. 2 qr. 17 lb., and 10 cwt. 3 
qr. 21 lb. 

For convenience, we write the num- 
bers so that denominations of the same 
kind stand in the same column, and 
begin at the right to add. 

21, 17, and 10 lb. are 48 lb., which, 
reduced, gives 1 qr. 28 lb.; we write 
the 23 lb and add the 1 qr. in with 
Ans. 19 23 quarters. 1, 8, 2, and 2 qr. are 8 
qr., which reduced gives 2 cwt. qr. ; we write the 0, and add 
the 2 cwt. with hundred-weight. 2, 10, 2, and 5 cwt. are 19 
cwt., which we write. Therefore, the sum required is 19 cwt 
qr. 23 lb. 

BtQe. 

Write the numbers so that units of the same denomi- 
nation shall stand in the same column. 

Beginning at the right, add each column, and reduce 
the sum to the next higher denomination ; write the 
remainder, if any, and add the quotient with the next 
column. 

Proof. The same as in simple numbers. 

How do yon write the nnmhers ? How do you add ? What is the 
Rule? The Proof? 



V 
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(2.) 


1 




»^.w». 




(3.) 




cwt. 


qr. 




lb. 


oz. 


lb. 


OZ. 


pwt. 


gr- 


2* 


1 







10 


21 


8 


19 


20 


6 


3 




16 


15 


10 


4 


11 


16 


, 1 







1 


2 


9 


13 





5 



9 18 11 42 2 11 17 

(4.) (5.) 

rd. yd. ft. in. M. fiir. rd. yd. 



1 


3 


2 


1 


6 


5 


16 


3 


16 


4 


2 


11 


5 





23 


8 


20 


2 


1 


10 


10 


3 


19 


2 



39 10 

(6.) (7.) 



A. 


B. 


P. 


A. 


B. 


P. 


27 


2 


31 


41 


2 


28 


85 


3 


24 


2T 


1 


31 


22 


1 


n 


51 





19 


45 





29 


42 


1 


25 



131 21 

(8.) (9.) (10.) 



c 


en. ft. 


en. yd. 


CU. ft. 


cn. in. 


T. 


en. 6 


5 


100 


6 


21 


1220 


16 


25 


3 


2t 


4 


10 


1631 


■ 7 


16 


3 


13 


9 


11 


160 




24 


1 


20 




8 


30 


3 


15 



19 82 27 
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(11.) (12.) 



hhd. 


g.1. 


qt 


Pt. 


gi. 


hhd. 


gaL 


qt 


pt 


Kt 


3 


16 • 


2 


1 


1 


5 





3 


1 


• 2 


4 


20 


3 


1 


3 


8 


50 


2 


1 







41 


1 


1 


3 


6 


25 


1 





3 


6 








1 


1 




46 


2 


1 


2 


14 


16 


1 




















(18.) 








(14.5 






ba. 


pk. 




qt. 


pt 


bo. 


pk. 




qt 


pt 


23 


8 




5 


1 


31 


3 




6 


1 


10 


2 




6 


1 


25 


1 




4 


1 


16 


1 




3 


•1 


82 


2 




2 


1 


20 


1 




2 





4 


8 







1 


70 


1 




1 


1 
















C15.) 








(16.) 




a. 


h. 




m. 


s. 


d. 


h. 




m. 


8. 


5 


13 




39 


42 


4 


11 




39 


28 


6 


20 




29 


45 


1 


23 




19 


19 


4 


22 




19 


33 


5 


21 




40 


29 


4 


It 




59 


59 


2 


13 




10 


32 



22 2 28 59 

(17.) (18.) 



8. 


O 


/ 


II 


s. 


o 


/ 


II 


2 


10 


25 


40 


4 


14 


16 


25 


1 


11 


55 





1 


10 


24 





1 


4 


3 


10 




12 





17 


1 





15 


23 


8 


9 


10 


8 



26 39 13 
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19. What is the sum of 1 T. 5 cwt. 3 qr. 10 lb., 
7 cwt. 20 lb., and 6 T. 3 qr. ? 

Ans. 6 T. 13 cwt. 3 qr. 6 lb. 

20. What is the sum of 4 yd. 2 ft. 6 in., and 6 
yd. 1 ft. 11 inches ? Ans. 10 yd. 1 ft. 6 in. 

21. What is the snm of 9 oz. 18 pwt. 11 gr., 4 oz. 
19 pwt. 20 gr., and 1 oz. 23 gr. ? 

Ans. 1 lb. 3 oz. 19 pwt. 6 gr. 

22. Two men leave the same place and travel, the 
one north 65 m. 5 fur. 30 rd., and the other south 
82 m. 6 fur, 16 rd. ; how far were they then apart? 

Ans. 148 m. 4 fur. 6 rd. 

23. A farmer raised in one field 103 bu. 3 pk. 2 qt. 
of com ; in a second 205 bu. 6 qt., and in a third 
310 bu. 3 pk. ; how much did he raise in all ? 

Ans. 619 bu. 3 pk. 

24. A ship sailed 16° 50' 60" at one time, and 31** 
ly 10" in the same direction, at another ; how many 
degrees was it then from the place of departure ? 

Ans. 47° 10'. 

SUBTRACTION. 

123, 1. Let it be required to find the difference be- 
tween 19 cwt. 2 qr. It lb., and 15 cwt. 3 qr. 15 lb. 

For convenience, we write the 
subtrahend under the minuend, so 
that denominations of the same 
kind stand in the same column, 
ancT begin at the right to sub- 
tract. 

15 lb. fix>m 17 lb. leaves 2 lb., 



* OPERATION. 




cwt. qr. 


lb. 


19 2 


17 


15 3 


15 



Ans. 3 



How are the numbers written ? 
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which we write. We cannot take 3 qr. from 2 qr., but we 
can take 1 cwt. from the 19 cwt., leaving 18 cwt, and the 1 
cwt. taken is 4 qr., which added to the 2 qr. make 6 qr. ; 3 
qr. from 6 qr. leaves 3 qr., which we write. 15 cwt. from 
from 18 cwt. leaves 3 cwt., which we write. Therefore, the 
difference required is 3 cwt. 3 qr. 2 lb. 

Instead of making the upper number, 19 cwt, less by 1, the 
result would have been the same, if we had increased the cor- 
responding lower number, 15 cwt, by 1. (Art 48.) 



BtQe. 

Write the less number under the greater, so that de- 
nominaMons of the same bind shall stand in the same 
column. 

Beginning at the right, subtract each denomination of 
the subtrahend from the corresponding denomination of 
the minuend. 

If the number of any denomination in the minuend is 
less than that of (he same denomination in the subtra- 
hend, increase the upper number by as many units of 
that denomination as make one of the next higher, before 
subtracHng ; and add one to (he lower number of (he 
next higher denomination. 

Proof. The same as in subtraction of simple num- 
bers. 



How do you subtract ? How do you proceed when any number of 
the minuend exceeds the number of the same denomination in the 
subtrahend ? What is the Rule ? The Proof? 

Review Questions. — For what is Square Measure used? (91.) 
Solid Measure? (95.) Liquid Measure? (96.) Dry Measure? (97.) 
What is Time ? (98.) For what is Circular Measure used ? (107.) 
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• (2) 










(8.) 




T. cwt. 


qr. 


lb. 




cwt 


qr. 


lb. 


oz. 


From 14 IT 


2 


16 




3 








14 


Take 11 19 


3 

4 


14 

2 




1 


3 


20 


15 


2 11 


1 





4 


15 


(4.) 






(5.) 






(6.) 




oz. pwt. 


gr- 


lb. 


oz. 


pwt. 


yd. 


ft. 


in. 


From 9 16 


11 


4 


11 


6 


4 


1 


9 


Take 4 19 


21 


2 


10 


11 


3 


2 


11 


4 16 


14 










1 


10 


(7.) 










(8.) 






fiir. rd. yd. ft. 




B. 


P. 


sq.yd. 


sq. ft. 


sq. in. 


From 7 2 


; 2 




3 


25 


6 


8 


116 


Take 4 30 4 1 




2 


24 


10 


4 


100 



9 4i 1 in. I 26i 4 16 
i = l 6 1=2 36 



9416 10 26 6 62 



(9.) 

hhd. gal. 


qt. 


pt. 


bhd. 


(10.) 
gal. qt. pt. 


From 23 60 


2 


1 


19 


44 


2 


Take 12 61 


1 


2 


6 


21 


3 1 


10 62 





1 








(11.) 
bu. pk. 


qt 


bu. 


(12.) 
pk. qt. 




(13.) 

ch. bu. 


From 37 2 





54 







31 19 


Take 19 3 


1 


16 


3 6 




14 26 



It 
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(14.) 










(15.) 






cjr. 


d. 


h. 


■. 


e.j. 


d. 


h. 


m. 


a. 


Prom 3 


300 


23 





16 


250 


20 


45 


16 


Take 1 


350 





40 


14 


300 


22 


15 


It 


1 


315 


22 


20 














(16.) 










(17.) 






S. 


o 


r 


ff 


C 


S. 


o 


/ 


It 


Prom 17 


6 


31 


54 


1 


10 


12 


58 


43 


Take 14 


8 


35 


56 




11 


11 


59. 


40 



2 27 55 58 

18. Prom a chest containing 30 lb. 10 oz. 11 dr. 
of tea, have been taken 9 lb. 15 oz. 15 dr. ; what quan- 
tity remains ? Ans. 20 lb. 10 oz. 12 dr. 

19. Prom a piece of Calico containing 32 yd. 2 qr. 
2 na., there have been ont off for a dress 11 yd. 3 qr. 
2 na. ; how much remains ? Ans. 20 yd. 3 qr. 

20. Prom a pile of wood containing 19 C. 86 cu. ft., 
there have been sold 13 C. 96 c. ft. ; how much re- 
mains ? Ans. 5 C. 118 cu. ft. 

21. A farmer raised 106 bushels of wheat, and sold 
36 bu. 3 pk. 2 qt. 1 pt. ; how much had he left ? 

Ans. 69 bu. 5 qt. 1 pt. 

22. If it were possible for a ship to sail around the 
world by a direct course, how much of its 360® of 
circumference would remain to be completed when 
196** 55' 42" had been accomplished ? 

Ans. 163® 4' 18". 

Review Questions. — ^What is a Number 'i {II.) A Simple Num- 
ber? (119.) A Compound Number 1 (120.) 
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133. The rule applies to finding the difference be- 
tween two dates. 

23. A man was bom May 16, 1819 ; how old was 
he March 9, 1865 ? 

OPERATION. We write the number of the year, 

^ month, and day of the earlier date 

Iftfi'^ Q Q ^°^®^ ^** of the year, month, *and 

■ ^^ ^ „ ^ ^ day of the later date, and count as 

1 Qi O K 1 fi • 

jj^jf^y ^(jiyg iQ Q month as are in the 
. 77 ~ TT mor^th named in the earlier date. 

Here, the fifth month, that is named 
in the earfier date, has 31 days. 

It is quite common to count every month as containing 30 
days, which, in this case, would have given the difierence 1 
day less, and to that extent wanting in exactness. 

24. A note was given April 30, 1865, and paid 
March IT, 1866 ; how long did it run ? 

25. Eequirpd the time between the discovery of 
America by Columbus, Oct. 12, 1492, and the Dec- 
laration of Independence, July 4, 1TT6, 

MULTIPLICATION. 

134, 1. Let it be required to find the product of 4 
bu. 3 pk. 4 qt. 1 pt. multiplied by T. 

For convenience, we begin 
with the lowest denominator to 
multiply. 7 times 1 pt. are 7 
pt, which equal 8 qt. 1 pt; we 
write the 1 pt., and reserve the 
Ans. 34 t 1 8 qt to add to the product of 

the quarts. 7 times 4 qt are 28 qt which, with the 8 qt ad- 
Explain the method of finding the difference between two dates. 
8 





OPERATION. . 




bo. 


pk. 


qt. 


pt- 


4 


8 


4 


1 
1 
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ded, are 31 qt, or 3 pk. 7 qt; we write the 7 qt, and re- 
serve the 3 pk. to add to the product of the pecks. 7 times 
3 pk. are 21 pk., which, with the 3 pk. added, are 24 pk., 
or 6 bu. pk. ; we write the pk., and reserve the 6 bu. to 
add to the product of bushels. 7 times 4 bu. are 28 bu., 
which, with the 6 bu. added, are 34 bu., which we write. 
Therefore, the product required is 34 bu. pk. 7 qt 1 pt. 



Rule. 

Beginning at the right, multiply each denominalion of 
the compound number in its order, and reduce each 
product to the next higher denomination ; virile the re- 
mainder, if any, and add the quotient to the next prod- 
uct. 

Proof. The game as in simple numbers. 







JlTcajTipleq. 


r 






(2) 






(3) 




cwt. 


qr. lb. 


oz. 


T. 


cwt. qr. 


lb. 


4 


2 16 


10 
4 


11 


16 3 


10 
6 


18 


2 16 
(4) 


8 




(5) 




lb 


oz. pwt 


qr. 


lb. 


OZ, pwt. 


qr. 




4 10 


5 
4 


14 


9 14 


5 





With which denomination do you begin to multiply ? How do you 
reduce each product ? Repeat the Rule ? 
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(6.) 






(7) 






(8.) 




yd- 


ft. 


in. 


m. 


fur* 


rd. 


yd. 


qr. 


na. 


4 


1 


2 
12 


2 


1 


SO 
6 


5 


3 


2 
17 



52 2 99 3 2 

9. How many acres in an estate consisting of 5 
farms, each measuring 70 A. 2 E. 14 P. ? 

Ans. 352 A. 3 K. 30 P. 

10. How much wood in 4 ranges, each containing 
5 cords, 6 cord feet ? Ans. 23 C. 

11. How much wine in, 6 casks, each containing 
49 gal. 2 qt. 1 pt. ? Ans. 297 gal. 3 qt. 

12. How much grain in 15 barrels, each containing 
3 bu. 1 pk. 4 qt. ? 

13. Multiply 64 wk. 17 h. 38 m. by 11. 

Ans. 705 wk. 1 d. 1 h. 58 m. 

14. Kequired the weight of 3 dozen of silver 
spoons, if each dozen weigh 2 lb. 6 oz. 12 pwt. 3 gr. 

Ans. 7 lb. 7 oz. 16 pwt. 9 gr, 

15. If a planet move 2° 68' 10" per day, how 
far will it move in 56 days ? 

Ans. 166^ 17' 20". 

16. If you should sleep 8 h. 15 m. 30 s. daily, how 
much will you sleep in 7 days ? 

17. What is the weight of 6 chests of tea, each 
weighing 2 qr. 16 lb. 8 oz. ? 

Ans. 3 cwt. 3 qr. 24 lb. 

18. How much land in 9 equal wood-lots of 113 A. 
3 R. 25 P. each ? Ans. 1025 A. R. 25 P. 

Revibw Questions. — How is Addition of Compound Numbers 
proved ? Subtraction of Compound Numbers ? 
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19. If you have for labor and recreation 16 h. 4T m. 
30 s. each day, how many full days have you for 
that purpose in 8 days ? Ans. 5 d. 14 h. 20 m. 

DIVISION. 

135. 1. Let it be required to find the quotient of 
34 bu. pk. T qt 1 pt. divided by T. 

OPERATION. ^^^ convenience, we begin with 

the highest denomination to divide. 

bu. pk. qt. pt Qng seventh of 84 bu. is 4 bu., 

7 ) 34 T 1 with a remainder of 6 bu., equal 

to 24 pecks; we write the 4 bu., 

^ 3 4 1 and add the 24 pecks to the 
pecks in the dividend. 24 pk. and pk. are 24 pk., and one- 
seventh of 24 pk. is 8 pk., with a remainder of 3 pk., equal 
to 24 quarts; we write the 8 pk., and add the 24 quarts to 
the 7 quarts in the dividend. 24 qt. and 7 qt are 31 qt^ 
and one-seventh of 31 qt is 4 qt. with a remainder of 8 qt., 
equal to 6 pints; we write the 4 qt, and add the 6 pints to 
the 1 pint of the dividend. 6 pt and 1 pt are 7 pt, and 
one-seventh of 7 pt. is 1 pt, which we write. 

Rllle. 

Beginning at the right, divide each denomination of 
the dividend, in its order ; write the quotient, and re- 
duce the remainder, if any, to the next lower denomi- 
nation, adding the same to that denomination in ihe 
dividend, before dividing it. 

Proof. The same as in simple numbers. 

When the divisor and dividend are both compound, 
they must be reduced to the same denomination; 
and then the division is that of simple numbers. 

Where do yon begin to divide ? How do you proceed ? Bepeat the 
Rule. 



COMPOUND NUMBERS. 117 



Ezamplea 
4)18 2 16 8 T)2 15 1 21 



(2.) (8.) 

cwt qr. lb. oz. T. cwt. qr. lb. 



4 


2 16 
(4) 


10 






(5.) 


lb. 


oz. pwt 


gr. 


lb. 


ox. 


pwt gr. 


4)1 


6 


20 


9)16 

1 


3 

9 


11 20 




4 10 


5 


14 15( 




(6.) 




(7) 




(8.) 


M. 


for. rd. 


yd. 


ft. in. 




Air. rd. ji. 


8)41 


6 161 


2)52 


2 • 


11 


) 35 10 1 



5 1 32 3 8 2 

9. I have 352 A. 3 R. 30 P., which I wish to di- 
vide into 5 equal farms ; how many acres will there 
be for each ? 

10. Divide 69 sq. ft. 36 sq. in. by 9. 

Ans. T sq. ft. 100 sq. in. 

11. Divide 6 T. 11 cwt 3 qr. 16 lb. by 8. 

Ans. 16 cwt. 1 qr. 23 lb. 

12. If 9 casks contain 412 gal. 3 qt. 1 pt. ; how 
much is that to a cask ? Ans. 45 gsd. 3 qt. 1 pt. 

13. If 3 dozen spoons weigh *! lb. T oz. 16 pwt. 
9 gr., what is the weight of each dozen ? 

Ans. 2 lb. 6 oz. 12 pwt. 3 gr. 

14. If 23 cords of wood be put into 4 equal ranges, 
how much will be in each range ? 
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136. When the divisor is large, it is often conven- 
ient to write out the operation, after the manner of 
long division. 

16. Divide 1T8 bu. 1 pk. 16. Divide 286 m. 6 fur. 
by 23. by 31. 



OPERATION. 


OPERATION. 


bu. 


pk. 


m. fur. 


13 ) 1T8 


1 ( T bu. 


81 ) 286 6 ( 9 M. 


161 




2T9 


n 




1 


4 




8 


68 




56 


1 




6 


28 ) 69 ( 3 


pk. 


81 ) 62 ( 2 far. 


69 




62 


Ans. 1 bu. 3 pk. 


Ans. 9 m. 3 far. 



IT. If a boarding-house requires 175 gal. 2 qt. of 
molasses in 62, vsreeks, how much is required a week ? 

Ans. 3 gal. 1 qt. 1 pt. 

18. Divide J515 yd. 3 qr. by IT. Ans. 39 yd. 3 qr. 

19. If 16 loads of hay weigh 16 T. 10 cwt., what 
is the weight of 1 load ? Ans. 1 T. 2 cwt. 

20. If the moon moves in 29 days 382° 6' 66^ 
how much is the daily motion ? Ans. 13° 10' 36". 

When the divisor is hirgc,- how is it often convenient to proceed 1 
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Miscellaneous Examples. 

1. Reduce 15 cwt. 3 qr. 11 lb. to pounds. 

2. Reduce 13120 rods to miles. Ans. 41 miles. 

3. JRequired the cost of 6 tons of iron, at 6 cents 
a pound. Ans. $600. 

4. How many hundred-weight of flour can be bought, 
at 4 cents a pound, for $7.48 ? 

Ans. 1 cwt. 3 qr. 12 lb. 

5. If a man travels one day 30 m. 2 fur. 23 rd., 
and another day 2T m. 3 fur. 17 rd. ; how far does 
he travel in all ? Ans. 57 m. 6 fur. 

6. If a merchant cut 11 yd. 3 qr. from a piece of 
calico containing 30 yd. 1 qr. 2 na., how much will 
remain ? 

T. If from a cask containing 64 gal. 2 qt. 1 pt. 
2 gi. of molasses, there should leak out 11 gal. 3 qt. 

1 pt. 1 gi. ; how much would remain in the cask ? 

Ans. 62 gal. 3 qt. pt. 1 gi. 
8. What is the weight of 3 dozen silver forks, each 
fork weighing 4 oz. pwt. 6 gr. ? 

Ans. 12 lb. 2 oz. 5 pwt. 
P, How much must be paid for 2 ch. 28 bu. of 
coal, at 25 cents a bushel ? Ans. $ 25. 

10. Bought 3 pieces of cloth, each containing 42 
yd., of which were sold one piece, and 27 yd. 1 qr. 

2 na. of another ; what quantity remained ? 

Ans. 56 yd. 2 qr. 2 na. 

11. How much older is John than James, John's 
birth having been on the 20th of December, 1858, and 
James' on the 10th of August,' 1863 ? 

Ans. 4 yr. 7 mo. 21 d. 

Review Questions. — What is Reduction'? (112.) Reductioa 
Descending ? (113.) Redaction Ascending 1 (116.) 
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12. If a man can lift 201 lb. 12 oz. and that is 8 
times what a boy can lift, how much can a boy lift ? 

Ans. 1 qr. 3 oz. 8 dr. 

13. How many square yards of carpeting will it 
take for a room 26 ft^ by 32 ft. ? 

Ans. 92 sq. yd. 4 sq. ft. 

14. If a steamer can cross the Atlantic, the dis- 
tance being 31t4 miles, in 15 days, what is her daily 
speed ? Ans. 211 m. 4 fur. 32 rd. 



FACTORING-. 

127. An Integer, or Integral nfunxber, is a whole 
number. 

138, A Prime Number is a number which cannot be 
divided without a remainder by any integer different 
from itself, or 1 ; as 1, 2, 3, 6, t. 

1S9. A Composite Number is a number which can 
be divided without a remainder by some other integer 
different from itself, or 1 ; as 4, 6, 8, 9. 

130. A Factor of a number is any integer con- 
tained in it without a remainder ; thus, 2 is a factor 
of 4. 

131. A Prime Factor is a factor which is prime. 

132. Factoring is the process of finding the factors 
of a composite number. 

What is an Integer? A Prime Number? A Composite Number? 
A Factor ? A Prime Factor ? What is Factoring ? 
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133. To find the prime fiictors of numbers, 
r 1. Find the prime factors of 84. 

OPERATION. By trial, we find that 84 is composed of fr^o 

2^)84 factors, 2 and 42 ; of which 2 is prime, and 

42 is composite. The 42 we find composed of 

2)42 *^® factors 2 and 21 ; of which 2 is prime, 

and 21 is composite. The 21 is composed of 

3)21 two factors, 3 and 7, both prime. 

— Therefore, the prime factors required are 2, 

? 2, 8, and 7. 

Rule. 

Divide (he given number by any prime number greater 
than 1, that vnll divide it withovi a remainder^ and the 
quotient, if composite, in the same manner; and thu^ 
continue until (he quotient is prime. The divisors and 
(he last quotient will be the prime factors required. 

Proof. The product of the prime factors will equal 
the given number, if the work is right. 

Examples. 

2. What are the prime factors of 44 ? 

Ans. 2, 2, 11. 

3. What are the prime factors of 6T ? 

4. What are the prime factors of 68 ? 

Ans. 2, 2, IT. 
6. What are the prime factors of TO ? 

Ans. 2, 6, T. 

How do you divide the ^ven number ? K the quotient is composite, 
how do yon proceed ? How long do you continue ? What will be 
the prime factors? Kepeat the Itule. What is the Proof? 



I 
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6. What are the prime factors of 95 ? 
T. What are the prime factors of 210 ? 

Ans. 2, 3, 6, 7. 
8. What are the prime factors of 735 ? 

Ans. 3, 5, T, T. 

MULTIPLICATION BY FACTOKS. 
134, 1. Let it be required to multiply 452 by 63. 

OPERATION. 

^52 ^^ ^ equal to 7 times 9 ; hence 68 times 

1^ 452 is equal to 9 times 7 times 452. 7 times 

452 gives 3164, and 9 times 7 times 452, 

3164 ^^ ^ ^°^^^ SIQ4^, gives 28476. 

g Therefore, 462 multiplied by 63 is equal 

to 28476. 



Ans. 28476 



Rule. 



Multiply the multiplicand by one factor, and this 
product by another, and so on, until all the factors have 
been used ; the last product wiU be the one required. 

Examples. 

2. Multiply 365 by 35; using its factors. 

Ans. 12775. 

3. Multiply 205 by 27, or 3 X 9. 

4. Multiply 265 by 32, or 4 X 8. Ans. 8480. 

5. Multiply 521 by 16, or 4 X 4. Ans. 8336. 

When the multiplier is a composite number, how can jou multiply ? 
Ans, By its &ctor8. What is the Bule ? 
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6. Multiply 1124 by 60, or 10 X 6. Ans. 6T440. 

Here, we annex a cipher to the multiplicand for the 
product of it by 10 (Art. 68), and then multiply by 
the 6 ; that is, we annex the cipher to the multiplicand, 
and multiply by the significant figure, 

I. Multiply 301 by 50, or 10 X 5. Ans. 15060. 

8. What cost 42 horses, at $ 165 each ? 

9. Multiply 24 d. 8 h. 42 m. 40 s. by 15, using its 
factors. Ans. 365 d. 10 h. 40 m. 

10. Kequired the weight of 56 bags of grain, each 
weighing 1 cwt. qr. 12 lb. 

Ans. 62 cwt. 2 qr. 22 lb. 

II. Kequired the cost of 249 bales of goods, at 
$28 per bale. 

12. A farm has been divided into 49 lots, each 
containing 3 A. 2 R. 10 P. ; how large was the farm? 

Ans. 1T4 A. 2 R. 10 P. 

CANCELLATION. # 

• 135, Cancellation is the process of shortening op- 
erations in division, by rejecting equal factors from the 
dividend and divisor. 

Cancellation depends upon the principle that 

Dividing both the dividend and divisor by the same 
number vnll not change the quotient. 

To prove this principle, let the dividend be 16 and the di- 
visor 4. Then, 16 -f- 4 =: 4. Now, if we divide the dividend 
and divisor by some number, as 2, the dividend becomes 8, and 
the divisor, 2 ; and 8 -^- 2 = 4, the same result as before. 

What is Cancellation ? Upon what Drinciple does Cancellation , 
depend ? Prove this principle. 



m 
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136. To shorten Operations by Cancellation. 

1. Divide 60 by 16. 

OPERATION. ^^' convenience, we indi- 

cate the division^ by writing 
60 p X 20 the dividend over the divisor, 



= 4 Ans. 



(Art. 66.) Factoring, the div- 
idend becomes 3 X 20, and 



15 3X5 

the divisor 8X5. CanceKng, by crossing the factor 3, com- 
mon to both dividend and divisor, we have -2^, or 20 -f- 5, 
equal to 4. Therefore, the quotient required is 4. 



2. Divide 2 times 45 by 9. 

OPERATION. Indicating the di- 

vision, and factor- 
45X2^9X5X2^ ^ ing, the dividend be- 

— ~j — ^^ -^S- comes 9X5X2. 

# ^ ? Canceling the fac- 

tor 9, common to both dividend and divisor, we have left in the 
dividend 5 X 2, or 10, which is the quotient. 



3. Divide 16 times 21 by 8 times 14. 

OPERATION. Canceling the factor 8, common 

to both divisor and dividend, we 
*^ ^ have left in the dividend 2, in place 

10 X W of 16 ; canceling the factor 2, com- 

"^1 ~ ^^^ ^ Ans. mon ^o both divisor and dividend, 
^ ^ ^^ we have left in the divisor 7 in 

f* place of 14 ; and canceling the fac- 

tor 7, common to the dividend and divisor, we have left in the 
'dividend 8, which is the quotient. 
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Bule. 



Cancel aU the factors common to both dividend and 
divisor y and then divide the product of the remaining 
factors of the dividend by the product of those remain- 
ing in the divisor. 

When a factor is canceled, 1 is understood to re- 
main, but does not require to be written, except in 
the quotient, when there are no other factors. 

Examples. 

4. Divide the product of 16 X 14= by 8 X T- 

Ans. 4. 
6. Divide the product of 21 X 15 X 5 by 18 X 10 
X 3. Ans. 2i\. 

6. Divide the produ«t of 33 X 35 X 6 by 11 X T 
X3. 
1. Divide the product of T2 X 8 by 12 X 6. 

Ans. 8. 

8. How many bushels of potatoes, at 60 cents a 
bushel, must be ^ven in exchange for 4 calico dresses, 
each containing 12 yards, at 30 cents a yard ? 

9. How many bushels of peaches, at 40 cents a 
peck, must be given for 5 bushels of apples at 32 
cents a peck ? Ans. 4 bushels. 

10. Exchanged 3 firkins of butter, each containing 
66 pounds, at 24 cents a pound, for 6 bags of coflfee, 
each containing 32 pounds. How much was the coifee 
a pound ? Ans. 21 cents. 

What is the Rule ? When a fiEictor is canceled, what remains ? 
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ANALYSIS. 

137. Analysis, in Arithmetic, is the process of solv- 
ing a question or example, by considering the relation 
of its numbers. 

Mental Exercises. 

1. If 6 oranges cost 18 cents, what will 8 oranges 
cost ? 

Solution. If 6 oranges cost 18 cents, 1 orange iviU 
cost 1 sixth of IS cents, which is 3 cents, and 8 oranges 
vnll cost 8 times 3 cents, which are 24 cents. Therefore, 
if 6 oranges cost 18 cenis, 8 oranges will cost 24 cents. 

2. If 5 peaches cost 10 cents, how much will 10 
peaches cost ? 

3. If T yards of velvet cost $ 28, how much will 9 
yards cost ? 

4. If 8 pounds of sugar cost 12 cents, how much 
will 10 pounds cost ? 

5. When 36 cents are paid for 4 quarts of berries, 
how much must be paid for T quatrts ? 

6. What will 10 quarts of milk cost, if 6 quarts 
cost 40 cents ? 

T When $ 6 will buy 24 yards of cloth, how many 
yards will $ 8 buy ? 

8. If 9 pounds of veal cost 64 cents, how many 
pounds can be bought for 42 cents ? 

What is Analysis ? 
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9. If T plows can be bought for JTT, how many 
can be bought for $ 44 ? 

10. When $ 8 will buy 40 rakes, how many can be 
bought for $11 ? 

11. If 12 men can do a piece of work in 6 days, 
how many days will it take 9 men to do the same ? 

Solution. If 12 men can do the work in 6 days, it 
vrill take I man 12 times 6 days, or T2 days, to do it, 
and 9 men 1 ninth of 12 days, or 8 days. 

12. If T men can dig a ditch in 8 days, how many 
days will be required for 14 men to dig it ? - 

13. If 6 horses eat a bag of oats in 10 days, how 
many horses will eat the same quantity in 15 days ? 

14. How long will it take 5 men to reap a field, 
if it take 15 men 3 days to reap it ? 

15. How long will it take 9 men to build a wall, 
if it take 6 men 6 days to build it ? 

16. If T books cost $21, what will 11 books cost ? 

17. When 8 barrels of flour will pay for 12 yards 
of broadcloth, at $6 a yard, how much is the flour 
per barrel ? 

18. If 5 men can hoe a field of corn in 9 days, in 
what time can 15 men hoe it ? 

19. When 10 oranges will pay for 20 apples, at 2 
cents each, what is the price of each orange ? 

20. When 10 bushels of wheat will pay for 5 cords 
of wood, at 4 dollars per cord, how much is the wheat 
per bushel ? 

Review Questions. — What is an Integer? ( 127.) A Prime 
Number? (128.) A Composite Number? (129.) A Factor ? (130.) 
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Written Exercises. 

1. If 9 acres of land produce 315 bushels of wheat, 
how many bushels will t acres produce? 

If 9 acres of land pro- 

OPEBATIOK. duce 315 bushels of wheat, 

35 1 acre wiQ produce 1 ninth 

32{S X f of 315 bushels, or 35 bush- 

= 246 bu. Ans. ®^» ^^^ ^ ^^^ ^^ P"^ 

^ duce 7 times 35 bushels, or 

245 bushels. 

2. If 10 yards of cloth cost $16, what will 8 yards 
cost ? Ans. $12. 

3. If 6 pounds of cheese cost 46 cents, what will 
18 pounds cost ? Ans. $1.62. 

4. If 26 yards of cloth cost $T8, what will 17 
yards cost ? 

5. If 72 bushels of apples cost $36, what will 84 
bushels cost ? Ans. $42. 

6. If 8 bushels of wheat cost 12 dollars, what will 
20 bushels cost ? Ans. $30. 

7. If a man can earn in 5 months $176.25, how 
much can he earn in 12 months, or 1 year ? 

Ans. $423. 

8. When 3 books cost $1.14, what will 3 dozen 
cost ? Ans. $13.68. 

9. If 3 dozen books cost $13.68, what will 3 books 
cost ? 

10. When $12,75 will purchase 17 yards of cloth, 
how many yards will $2.25 purchase ? 

Review Questions.— What is a Prime Factor? (131.) Factor- 
ing? (132.) What is Cancellation? (135.) Upon what principle 
does it depend ? (135.) 
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11. How far can a man travel in T days, at the 
rate of 244 miles in 4 days ? Ans. 42*7 miles. 

12. If 14 horses eat a load of hay in 14 days, how 
many horses would be required to eat the hay in T 
weeks ? Ans. 4 horses. 

13. Bought 12 yards of broadcloth for 160 bushels 
of wheat, at $1.80 per bushel; how much was the 
broadcloth a yard ? Ans. $4. 

14. If I give I188T for 148 barrels of flour, how 
many barrels can I buy for $63.T5. Ans. 6 barrels. 

16. If T men can build a house in 84 days, how 
many men could build it in 21 days ? 

Ans. 28 men. 

16. When $30 is paid for 25 pounds of tea, how 
much must be paid for 40 pounds ? 

17. A drover exchanged 25 horses for 220 sheep, 
at $5.50 each; how much did he get for each of his 
horses ? Ans. $121. 

18. If 5 tons of hay cost $106.25, what will 13 tons 
cost? Ans. $276.25. 

19. In what time will 48 men do a piece of work 
that 12 men can do in 24 days ? Ans. 6 days. 

20. When 15 pounds of sugar can be bought for 
$1.80, what will 18 pounds cost ? 

21. How far can a man travel in ^18 days, at the 
rate of 378 miles in 6 days ? Ans. 1134 miles. 

22. If a man travel 1134 miles in 18 days, how 
many miles will he travel in 6 days ? 

23. How many pounds of coffee can be bought for 
$21, if 30 pounds cost $6 ? Ans. 105 pounds. 

Review Questions. — What is Analysis in Arithmetic? (137.) 
What is Arithmetic? (15.) Addition? (39.) Subtraction? (43.) 
Multiplication? (50.) Division? (60.) Beduction? (112.) 
9 
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138. If a unit, as 1 orange, or 1 aps 
pie, be divided into two equal parts, 
each of these parts is one half. 




If a unit be divided into three equal 
parts, one of these parts is one ihird; 
two of them, two thirds ; etc. 



If a unit be divided into four equal parts, one of 
these parts is one fourth ; two of them, two fourths ; 
three of them, three fourths ; etc. 

Fourth. Foiirdi. Foiirdi. Fourth. 



In like manner, if a unit be divided into five equal 
parts, the parts are fifths; if into six equal parts, 
sixths; and so on. Such parts of a unit are called 
fractions. Hence, 

139« A Fraction is one or more equal parts of a 
unit; as one half, two thirds. 

140, The Denominator of a fraction is the number 
which shows into how many equal parts the unit is 
divided. Thus, three is the denominator of two 
thirds. 

If a unit be divided into two equal parts, what is one of the equal 
parts called ? Into three equal parts ? into four ? Into five 1 What 
18 a Fraction ? The Denominator ? 
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141, The Numerator of a fraction is the number 
which shows how many of the equal parts of the 
unit are taken. Thus, two is the numerator of two 
thirds. 

143f A Common Fraction is a fraction expressed by 
writing the numerator above, and the denominator 
below, a dividing line ; as. 



One half, written 


4 


Two fifths, written 


* 


One third, " 


i 


Three fifths, " 


1 


Two thirds, " 


1 


Pour fifths, " 


* 


One fourth, " 


i 


One seventh, " 


* 


Two fourths, " 


i 


Three eighths, " 


f 


Three fourths written, 


1 


Five ninths, " 


i 


One fifth. 


i 


Seven tenths,- " 


in 



143. The Terms of a fraction are the numerator and 
denominator. 

The Unit of a fraction is the unit, or single thing 
divided into equal parts. 

144. A whole number may be expressed in a frac- 
tional form, by writing 1 under it, for a denominar 
tor. Thus, 

2 may be written f , .and read, 2 ones. 

3 may be written f , and read, 3 ones. 
7 may be written \, and read, 1 ones. 

10 may be written -y, and read, * 10 ones. 

"What is the Numerator of a fraction 1 What is a Common Fraction ? 
What are the Terms of a Fraction ? How may a whole number be 
expressed in a fractional form ? 
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Exercises. 



Express by figures : — 



1. 


Two sixths. Ana. f 


9. 


Seven ones. 


2. 


Three sevenths. 


10. 


Four ninths. 


3. 


Five eighths. 


11. 


Eight seventeenths. 


4. 


Six ninths. 


12. 


Fifteen twentieths. 


6. 


Two tenths. 


13. 


Ten thirtieths. 


6. 


Seven elevenths. 


14. 


Six ninths. 


7. 


Eight twelfths. 


16. 


Eleven ones. 


8. 


Nine sixteenths. 


16. 


Seventeen fortieths. 



Write and read the following : — 



n. I, f, A, A. 

18. H, ih H, \i 

19. «, H, i, f. 



20. ft, if, J^, ^. 

21. ¥, «. A, A. 

22. A, A. it, ¥. 



145f A Proper Fraction is one whose numerator is 
less than the denominator ; as f , |. 

146. An Improper Fraction is one whose numerator 
equals or exceeds the denominator ; as i, f . 

147. A Mixed Number is a whole number with a 
fraction ; as 3J ; read, three and one fourth. 

14Sf A fraction indicates division (Art. 66), the 
numerator answering to the dividend, and the denom- 
inator to the divisor. Hence, 

The VALUE of a fraction is the quotient of the numer- 
aior divided by the denominator. 

What is a Proper Fraction ? An Improper Fraction ? A Mixed 
Number 1 What does a fraction indicate ? What is the valae of a 
fraction? 



COMMON FRACTIONS. 133 

Thus, the quotient of 1 divided by 2 is i ; 3 divided 
by 4 is I ; and | is 2. 

It has been shown, (Art. 135), that canceling equal 
factors in the dividend and divisor does not change 
the quotient. Hence, 

Dividing both terms of a fraction by the same num- 
ber does not change its value. 

And it also follows, that 

Multiplying both terms of a fraction oy the sam^ num- 
ber does not change its value. 

4 4-f.2 4 4X2 

Thus, -, or = 2, and -, or = 2. 

2 2-5- 2 2 2X2 



Mental Exercises. 



1. 


How much is ^ of 6 ? 


Of 8? 


Of 12? 


2. 


How much is ^ of 9 ? 


Of 12? 


Of 18? 


3. 


How much is ^ of 8 ? 


Of 12? 


Of 20? 


4. 


How much is i of 5 ? 


Of 15? 


Of 25? 


5. 


How much is if of 7 ? 


Of 14? 


Of 35? 


6. 


How much is ^ of 12 ? 


Of 24? 


Of 48? 


1. 


How much is -,Jff of 20 ? 


Of 70? 


Of 100 ? 


8. 


How much is tJj of 24 ? 


Of 36 ? 


Of 72? 


9. 


How much is J of 30 ? 


i of 64 1 


' ^ of 11? 


10. 


How much is J of 27 ? 


fr of 30 ? ^ of 60 ? 



What effect has dividmg both tenns of a fraction by the same num- 
ber ? What also follows ? 
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11. How much is f of 30 ? 

Solution. Since 1 Mrd of BO is 10, 2 Uiirds of 30 
is 2 times 10, or 20. Therefore, % of dO is 20. 

12. How much in J of 16 ? Of 26 ? Of 46 ? 

13. How much is f of 36 ? Of 46 ? Of 2? ? 

14. How much is | of 40 ? Of 12 ? Of 28 ? 
16. How much is f of 21 ? Of 49 ? Of 42 ? 
16. How much is f of 18 ? Of 30 ? Of 48 ? 
It. How much is | of 24 ? Of 32 ? Of 64 ? 
18. How much is J of 20 ? Of 40 ? Of 60 ? 

• 19. How much is f of 32 ? Of 40 ? Of 66 ? 

20. If a pound of sugar cost 16 cents, how much 
will 1 third of a pound cost ? 2 thirds ? 

^1. Paid S60 for a cow, and 2 twelfths as much 
for some hay ; how much did the hay cost ? 

22. What part of T is 2 ? 

Solution. Since 1 is I seventh of T, 2 is 2 times 1 
seventh of 1, or 2 sevenths of T. Therefore, 2 is ^ of ^. 

23. What part of 6 is 3 ? 4 ? 2 ? 

24. What part of 8 is 3 ? 6 ? T ? 
26. What part of 9 is 2 ? ? ? 8 ? 
26. What part of 10 is 9 ? 3 ? 1? 

2t. What part of 16 yards is 6 yards ? 11 yards ? 

28. What part of $20 is $t ? $ 13 ? $1T ? 

29. What part of 10 pounds is 6 pounds ? 8 pounds ? 

30. What part of 27 tons is 3 tons ? 9 tons ? 

31. What part of $32 is $12 ? $4 ? $16 ? 

32. What part of 40 bushels is 20 bushels ? 

33. What part of 36 hogsheads is 9 hogsheads ? 

Explain the solution of example 11. Of example 22. 
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REPUCTION. 

149, BeducHon of Fractions is the process of 
changing their form, without changing their value. 

Case I. 

150. To reduce a firaction to its lowest terms. 

A fraction is in its lowest terms, when the numer- 
ator and denominator have no common factor greater 
than 1. 



1. Let it be required to reduce ^ to its lowest 
terms. 



OPERATION. 



4 2X* 2 

— = = — , Ans; 

10 5X* 5 



Since the numerator and de- 
nominator of a fraction answer 
to the dividend and divisor in 
division (Art 148), dividing 
both terms by the same num- 



ber, or canceling equal factors in both (Art 135), will not 
change the value expressed. Now the only factor greater than 
1, common to both terms of the given fraction, is 2, and can- 
celing, we have |. Therefore, ^ in its lowest terms is |. 



Rtde. 

Cancel in the numerator and denominator all the f ac- 
tors common to both, 

— , • — — 

What is Redaction of Fractions ? When is a fraction in its lowest 
terms ? Why is not the value of a fraction changed by dividing both 
terms by the same number 1 What is the Rule 1 
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Examples. 
Reduce to their lowest terms:- 



2. fy. 


Alls. |. 


^ ill. 


Ans. H 


3. a- 


Ans. \i. 


8- T^- 


Ans. i? 


4. m. 


Ans. |. 


9. a- 


Ans. If 


6. m- 




10. Mi- 




6. «4. 




ll. Vm. 





Case II. 

151. To reduce a whole number to a fiaotion with 
a given denominator. 

1. Let it be required to reduce 8 to a fraction 
whose denominator is 7. 



OPEBATION. 

8X7 66 



. 1 



-, Ans. 



Since in 1 there are 7 sevenths, in 
8 there are 8 times 7 sevenths, or 
^. Therefore, 8 is equal to ^. 

Rule. 



Multiply the whole number by the given denominator, 
and write (he product over the denominator. 

Examples. 
Keduce 



2. 


14 to fourths. 


6. 


98 to thirds. 




Ans. ^. 




Ans. ^^. 


8. 


19 to fifths. 


6 


.TO to thirty-fourths. 




Ans. sf. 




Ans. i||a. 


4. 


31 to eighths. 


T. 


135 to seventeenths 



Explain the operation of reducing a whole number to a fraction with 
a given denominator. 
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8. 9 is equal to what fraction having 15 for a denom- 
inator ? Ans. ^^, 

9. Reduce 131 to a fraction whose denominator 
shall be 11. . Ans. HfL. 

Case III. 

153. To reduce a mixed number to an improper 
fraction. 

1. Let it be required to reduce 5f to thirds. 

OPERATION. S^'^ce in 1 

there are 8 
6X3 2 15 + 2 n thirds, in 6 

5f = — — + - = —=~''^^' there are 6 

o 3 S 3 times 3 thirds; 

and 5 times 8 thirds plus f , or 15 thirds plus 2 thirds, are l7 
thirds, or ^. Therefore, 5|- is equal to ^. 

Utile. 

Multiply the integral part cf ike mixed number by 
{he denominaior of the fracticynal part ; to the product 
add the numerator; and vrrite (he resuU over (he de- 
nominator. 





Exa.Tnples. 




Eeduce to 


an improper fraction : — 




2. T|. 

3. 16f 

4. 9A. 

5. 6^. 


Ans. V- 
'Ans. H-- 
Ans. ^. 


6. 12H. 
T. 19H. 
8. 14A- 

9. leifj. 


Ans. ^. 
Ans. ^. 
Ans. W- 



ExpUuQ the operation of reducing a mixed number to an improper 
fraction. Repeat the Rule. 
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10. In lOJ dollars, how many fourths of a dollar ? 

Ans. ^. 

11. In 221 bushels, how many elevenths of a 
bushel ? . Ans. ^ffL. 

Case IV. 

153. To reduce an improper footion to a whole or 
mixed number. 

1. Let it be required to reduce ^^ to a whole or 
mixed number. 

Since there are 3 thirds in 1 unit, there 
OPERATION. y^ ijg -jj 17 ^j^ ^ j^^^^ ^jj^s as 3 is 

^ = 5f, Ans. contained times in 17, or 5f. Therefore, 
^ is equal to 5f. 

Rtlle. 
Divide the numerator by the denominator. 

Examples. 
Keduce to a whole or mixed number : — 



2. V-. 


Ans. 1i. 


6. -If A. 


Ans. 2Y. 


3. 1^1. 


Ans. 14^. 


7. ^^. 


Ans. 45. 


4. W. 




8. m- 




6. ^& 




9. ^1^ 





10. In ^%^ of a dollar, how many dollars ? 

Ans. $33^. 

11. What is the value of m^ miles ? 

Ans. 614 miles. 

Explain the operation of reducing an improper j&action to a whole 
or mixed number. Repeat the Rule. 
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154. Fractions have a corn/mon denominator when 
they have the same number for a denominator. 

1. Let it be required to reduce ^ and f to fractions 
having a common denominator. 



OPERATION. 



2X7 
5X7 
8X5 
7X5 



14 
85 
15 
85 



Ans. 



Since multiplying both the nu- 
merator and denominator of a frac- 
tion by the same number does not 
change its value (Art. 148), we 
multiply loth terms of the fraction 
■f by 7, the denominator of the 
second fraction, and have -f = |^ ; and both terms of the frac- 
tion f by 5, the denominator of the first fraction, and have 
f = M- Therefore, | and f are equal to ^ and ^. 



2. Let it be required to reduce §, f, and ^ to 
fractions having a common denominator. 



OPERATION. 

2 2X4 %_ 

3 3X4 12 

5_5X2_ 10 

6 6X2 12 

3 

12 



Here, by multiplying both terms of 
f by 4, and of f by 2, we have ^ 
and ^, which have the same number 
- Ans. ^^^ * denominator as the ^. There- 
fore, the required fractions are ^, 
H» and A- 



Btile. 

Multiply both terms of each fractijon hy all the de-^ 
nominators except its own. Or, 

When have fractions a Common Denominator 1 Explain the man- 
ner of finding the Common Denominator by the first operation. By 
the second operation. Bepeat the Bole. 
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Multiply both terms of one or more of the fractums 
by such a number as mill make all the denominators 
alike. 

If there are whole or mixed numbers with the 
given fractions, they must first be reduced to im- 
proper fractions. 

Examples. 

Reduce to equivalent fractions having a common 
denominator : — 



3. I, I, and J. Ans. f*, t«, U- 

4. i, |, and ^. Ans. A, ij, ^. 

5. f, 4, and ^^. Ans. ^, i%, ^. 

6. }, i, and T^j. Ans. U, U, U- 
1, i, i, and ^. 9. « and |. 

8. I, T%, and i. 10. }, i, and |. 

11. 2i, 3, I, and |. Ans. ^s^-, ^, V- I- 



ADDITION. 

155. Fractions may be added by means of a com- 
mon denominator. 

Thus, we can add halves and halves, thirds and 
thirds, fourths and fourths, etc. ; but we can not add 
directly halves and thirds, thirds and fourths, etc., any 
more than we* can add other things of different kinds, 
as dollars and days. 

By what means may fractions be added ? 
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1. Let it be required to find the sum of J, |, 
and f . 

OPERATION. 

1,3,4 1 + 3 + 4 8 .8 . 
5 + 5 + 5= 5 =5=h^^ 

The sum of 1 ffth, 3 Jifths, and 4 fflhs is 8 ffihs, or f , 
which reduced gives If. 

2. Let it be required to find the sum of | and f. 

OPERATION. 

3,4 15 , 16_ 15+J6_31 _ 

^ 4 + 5 — 20+20— 20 — 20— ^**- ^^®- 

Since numbers must be of the same name or kind, in order 
to he added (Art 89), we reduce the given fi*actions to 
equivalent fractions having a conmion denominator, and have 
15 twentieths and 16 twentieths, which added gives 31 twen- 
tieths, 1^, or, by reduction, 1^. Therefore, the sum of f and 

Bule. 

Reduce the fractions, if necessary, to equivalent frac- 
lions having a common denominator, and write the sum 
of the numerators over the common denomincUov» 

Examples. 
Find the sum of 



3. I, i, and V. Ans. 2|. 

4. T^ and ^. Ans. f J. 
6. i and f. Ans. l^V 
6. f, ^, ^, and f 

"7. h 4» h and J. 



8. i, ^, an*d ^. Ans. ^^. 

9. T^,H.and|.Ans.2TigV. 

10. §, I, and ^. Ans. 2iJ. 

11. i, f, andf. 

12. f , I f , and /^. 



What is the Rule ? 
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156. When there are mixed numbers, fhefractixym 
and whole numbers may he added separately; and, 
then, their ■ sums may be added, 

13. What is the sum of 3i, 6J, and 2f ? 

OPERATION. 

i + i + l = f + 1 + 1 = 1 = 1^; 

3 + 6 + 2 = 11 ; 11 + IJ = 12J, Ans. 

14. What is the sum of 6f, 6J, and 4J ? 

Ans. 17^. • 

15. What is the sum of Hi, 2f , and 3 ? 

Ans. 23^. 

16. Required the sum of 6|, 6, and 7f . 

Ans. 18^f. 
IT. Bought a handkerchief for f of a dollar, a vest 
for 2J dollars, a pair of gloves for ^^ of a dollar, 
and a hat for 4J dollars ; how much did the whole 
cost ? Ans. $m. 

18. A merchant has sold from a piece of cloth, 12, 
4§, 8|, and 2^ yards ; how many yards is this in 
all ? Ans. 2H1. 

19. What is the sum of $9^, $12J, $10f , and $Yf ? 

20. I have bought three lots of coal, weighing re- 
spectively, IJ, ^, and 9^ tons ; how much is there 
in all? Ans. 11^ tons. 

21. A farmer sold sheep for $62J, cattle for $102f, 
and a horse for $125f ; how much did he receive for 
all? Ans. $291;ft. 

How may the addition be performed when there are mixed nambers ? 
How may a whole number be expressed in a fractional form ? (Art. 
144.) 
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SUBTRACTION. 

157# One fraction may be subtracted from another, 
by means of a common denominator. 

Thus, we can subtract halves from halves, thirds 
from thirds, fourths from fourths, etc. ; but we can not 
subtract directly halves from thirds, fourths from 
thirds, etc., any more than we can subtract days 
from dollars, which are of different names or kinds. 

1. Let it be required to find the difference between 
« and If. 

OPERATION. The difference 

Tif T7 T¥ Tff F> " teenths and U eigh- 

teenths is 3 eighteenths, which reduced gives ^. Therefore, the 
difference required is J- 

2. Let it be required to find the difference between 
i and |. 

OPEEATION. Since, in order to 

- 3--7_:.fi X.-JB. —- 1 Ans ®"^*"^* ^°® °*"^" 

t * t t 'S 8' • Ijqj. from another, 

the two numbers must be of the same name or kind (Art 43), 

we reduce the given fractions to equivalent fractions having a 

common denominator, and have 7 eigldhs and 6 eighths^ whose 

difference is 1 eighth. Therefore, the difference required is \. 

Rule. 

Reduce the fractions, if necessary, to equivalent frac- 
tions having a commoji denominator, and write the dif- 
ference of the numerators over the comimon denominator. 

How may one fraction be subtracted from another? Bepeat the 
Bnle. 



144 COMMON FRACTIONS. 



Fixa-mpleR, 




What is the diflTerence between 




3. f and f. Ans. ^. 


8. « and «. 


Ans. :^. 


4. T^ and ^fty. Ans. ^. 


9. ii and f. 


Ans. ^. 


5. 1 and ^. Ans. ^. 


10. H and f 


Ans. ^ 


6. i and |. 


11. if and A- 




7. 1 and T^r- 


12. } and f . 





13. How much is ^ greater than ^f Ans. fj. 

14. Gave J of a dollar for an aritlynetic, and f of 
a dollar for a slate ; how much more did the arith- 
metic cost than the slate ? Ans. H of a dollar. 

16. From 1 take |. 

OPERATION. 

T — f = i^ — f = i^ = 6i, Ans. 

Or, T — 1 = 6 ; 1 = f ; f — J = i ; 6 + i = 6i, Ans. 

Here, we change the whole number 7 to fourths, and sub- 
tract the f. We can, also, take 1 from the 7, leaving 6, re- 
duce the 1 to fourths, subtract the f , and add the difference to 
the 6. The result will be the same by either process. 

16. Subtract 2f from 6. Ans. 2|. 

IT. Subtract 5^ from 9. Ans. 3^. 

18. Subtract 6^ from 12^1^. 

OPERATION. 

12A — 6i = W - if = f 4 = 5Hi Ans. 
Or, 12t^ — 6^ = llj^ — 6A = ^\h Ans. 

Explain the manner of working the 15th example. 
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Here, by the second process, the fractional parts having been 
reduced to fractions having a common denominator, and as we 
can not take 6 twelfths from 5 twelfths, we take 1 from 12, leav- 
ing 11, reduce the 1 to twelfths, making 12 twelfths, add them 
to the ^, giving ^, and, then, subtracting the -f^ from the ^, 
and the 6 from the 11, we have 5^, the difference required. 

19. Subtract 2 J from 6f. Ans. 3^. 

20. Subtract 20J from 29| 

21. If from a cask containing 25f gallons of wine, 
?§ gallons leak out, how much remains in it 1 

22. Bought a lot of coal for 31J dollars, and sold 
it for 37-^ dollars ; how much was gained ? 

Ans. 6^ dollars. 

23. Paid 10-^ dollars for a barrel of flour, and sold 
it for l^^^ dollars less than cost ; how much was ob- 
tained for it ? Ans. 8|J dollars. 

24. When a ton of coal, bought for 6^^ dollars, is 
sold for 7J dollars, how much is gained ? 

Ans. 1/^ dollars. 



MULTIPLICATION. 

158t A fraction is multiplied by multiplying its 
numerator, or by dividing its denominator. 

For, let it be required to multiply \ by 4. Then 4 times 1 
eighth are 4 eighths, which reduced is -J. Now, if instead 'of 
taking the number of parts 4 times, we make the size of the 
parts 4 times as large, by dividing the denominator 8 by 4, 
we have, also, ^ as before. 

Explain the manner of working the 18th example. How is a frac- 
tion multiplied ? 

10 ^ 
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Case I. 
159. To multiply a firaotion by a whole number. 

1. Multiply ^hj 3. 

OPERATION. ^ ^^^ ^ ffteenihs^ 

or W, is 44, which 
4 4 V 3 12 4 

^ X 3 = -^i- = — = T, Ans. reduced is ^; or, since 

1^ ^^. ^^ ^ dividing the denomi- 

Or, :^ X 3 = tA—o = if Ans. nator multiplies the 

15 15 — 3 6 fraction (Art 158), 

we divide the denominator 15 by 8, and have -rT^~^> or 4, as 

before. 

Bule. 

MulMply (he numercUor by the whole number; or. 
Divide the denominaix)r by the whole number, when it 
can be done wUhord a remainder. 

Examples. 



Multiply 

2. T^T by 4. Ans. 2^. 

3. A ^y '^- Ans. 3J. 

4. f by 16. Ans. 12. 
6. f by 18. 

6. T^jf by 11. 



7. If by 26. Ans. 23 A. 

8. ^ by 7. Ans. l.^, 

9. if by 6. Ans. 8^^. 

10. if by 21. 

11. <ft by 26. 



12. At f of a dollar a bushel, what cost 12 bushels 
of corn ? Ans. lOJ. 

160. When the multiplicand is a mixed number, we 
may multiply (he fractional part and integral part sep- 
arately, and add the products; or, reduce the mixed 
number to an improper fraction, and (hen multiply. 

Explain the operation. What is the Kale ? How may we moltiply 
when the moltiplicand is a mixed number ? 
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13. Required the product of T| multiplied by 6. 

OPERATION. 

1X6= ^H = V = 3| 
.7X5= 36 

Yi X 6 = 38i, Ans. 

Or, T|, X 6 = ai^x,A _ ^s. = 38|, Ans. 



14. Multiply 3* by Y. 

Ans. 23|. 

16. Multiply 8^ by 6. 



16. Multiply lOJ by 9. 
Ans. 92. 
11, Multiply ll^T by 20. 



18. If one man can build 15§ rods of wall in a 
week, how many rods can 13 men build in the same 
time ? Ans. 203J. 

Case II. 
161. To multiply a whole number by a fraction. 

Multiplying a number by a fraction is taking the 
part of it denoted by the fraction. 

For, multiplying any number, as 6, by -J^, is taking 1 half of 
6, by J is taking 1 third of 6, by f is taking 2 thirds of 6, etc. 

1. Let it be required to multiply 16 by |. 

^«««.-„^^T Since 1 fourth of 16 

OPERATION. ..„.., /. ,« . 

^ IS 4, 3 fourths of 16 is 

^ 3 times 4, or 12. Or 16 

^0X3 taken 3 times .is 16 X 

16 X f = = 12, Ans. 8, and taken 1 fourth 

^ as many times is l ^?^ 9 ^ 

or 12, as before. 

Explain the operation. What is muUipIying a number by a fraction*? 
Explain the operation. 
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Rule. 

Multiply the whole number by (he numerator, and di- 
vide the prodvjct by the denominator. 







Examples. 








Multiply 




2. 


48 by §. 


Ans. 32. 


T. 64by|. 


Ans. 9|. 


3. 


33 by A. 


Ans. 9. 


8. 25byi|. 


Ans. 23yV. 


4. 


16 by f . 


Ans. 12f 


9. 416 by J. 


Ans. 156. 


6. 


18 by J. 




10. 23byT^. 


• 


6- 


61 by ^. 




11. 101 by f. 





12. What cost 160 bushels of oats, at ^ of a dollar 
a bushel ? Ans. $ 100. 

13. If an acre of land is worth $ 239 dollars, what 
is 1^ of it worth ? Ans, 43^^. 

lUi^ When the multiplier is a mixed number, we 
may multiply by the fractional and integral parts sepa- 
rately, and add the products ; or, reduce the mixed 
number to an improper fraction, and then multiply. 

14. What is the product of 33 by 3f ? 

OPERATION. 

35x| = '-ifi = f = 13i. 
33 X 3 99 



33 X 3§= 112^, Ans. 

Or, 33 X 3f = 33 X V- = H^ = 112i, Ans. 

Repeat the Bole. When the multiplier is a mixed nunber, how do 
you proceed ? 
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What is the product of 



15. 12 by 9f. 

Ans. 116i. 

16. 43 by 8|. 



n. 6? by 6^. 

Ans. 346^. 
18. 112 by 12J. 



19. If a car-load of coal is worth $46, how much 
is 10^ times that quantity worth? Ans. $460|f. 

Case III. 

163. To multiply a firaction by a firaction. 

A fraction of a fraction^ as \ of |, is called a oamr 
pound fraction ; and the multiplying of a fraction by 
a fraction is equivalent to finding the value of a com- 
pound fraction. 

Thus, I X i is equivalent to taking J of |. 

1. Find the product of f by |. 

OPERATION. 1 eigfUh of -J is j^j and 

4^3_ ^X3 _'3 ^^^ S eighths o£i is ^j^^, or, hy 
6 8^ 6 X * 10' * reducing,^. 
2 

Rule. 

Multiply the numerators together for a new numera- 
tor, and the denominators for a new denominator. 

What is a fraction of a fraction called ? What is the multiplying of 
a fraction by a fraction equivalent to ? Repeat the Rule. 
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Examples. 
Multiply 



2. i by §. Ans. A 

3. A by i. Ans-^ir' 

4. f by J. Ans. §. 
6. li by f 



6. iof §l)yi. Ans. ^. 

7. Jby^off Ans. A. 

8. li by i X A- Ans. J. 

9. A X t by *. 



10. What part of a ship is J of f of it ? Ans. ^V. 

11. What is the product of |, f, and | ? 

12. At A of a dollar a yard, what will A of a 
yard of cloth cost ? Ans. A of a dollar. 

164. When there «^re integral or mixed numbera 
among the factors, reduce (hem to improper fractions 
before multiplying, 

13. What is the product of {^ of 4^ by 7 ? 

OPERATION. 

^ X4AXT = 5^J^ = ^ = 20i, Ans. 

14. What is the product of 7^ by 9^ ? Ans. 69|. 
16. What will 6 J pounds of sugar cost, at J of a 

dollar a pound ? Ans. | of a dollar. 

16. What will 50 A pounds of beef cost, at ^ of 
a dollar a pound ? Ans. 85^. 

IT. What is the value of | of | of 9 ? Ans. 6||. 

18. When cloth is J of a dollar a yard, what will 
^ of 12 yards cost ? Ans. $ 6. 

19. What is the value of A of ifr of 6f ? 

20. At A of a dollar a bushel, what cost A of 
32 bushels of apples ? Ans. $ 4. 

When there are integral or mixed numbers among the factors, how 
do you proceed ? 
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DIVISION. 

165. A fraction is divided by dividing its numer- 
ator, or by multiplying its denominator. 

For, let it be required to divide | by 4. Then, 1 fourth of 
4 eighths, or C±j*, is ^; or, if instead of finding 1 fourth of 
the number of parts, we make the size of the parts 1 fourth as 
large, by multiplying, the denominator 8 by 4, we have j^y or, 
by reducing, ^^ as before. 

Case I. 

166. To divide a firaotion by a whole number. 

1. Let it be required to divide Jf by 6. 

OPERATION. Since ^ divided by 1 

is it» if divided by 6 is 

1? ^6z=: "^^ = -, Ans. i of if, which is i-lje, 

23 ' 23 23 ^^^ Therefore, the quo- 

tient of ^ divided by 6 is ^. 

2. What is the quotient of J divided by 3 ?• 

Since 4 divided by 1 is l, 
OPERATION, ^ divided by 8 is i Of i, Which 

i -r- 3 — JL — L Ans ^ 4^' ^^ ^' Therefore, the 
4* ~4X8 12' ' quotient of J divided by 3 

Rtde. 

Divide the numerator by (he whole number, when it 
can be done without a remainder ; or, 

Multiply the denominator by the whole number. 

How is a fraction divided? Explain the operations. Repeat the 
Bole. 
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Examples. 



Divide 



3. I by 4. Ans. «V. 

4. li by Y. Ans. ^, 
6. Jf by 12. 

6. ,^ by 21. 



T. il^y 2Y. Ans. 3»^. 

8. It by 16. Ans. ^. 

9. SJ by 18. 
10. If by 25. 



11. How much is T^^ of I divided by 10 ? 

OPERATION. 



»X3 1 

= — Ans. 



nx^Xl9 26, 
5 6 



12. If 6 yards of cloth cost |f of a dollar, what 
will 1 yard cost ? Ans. ^^ of a dollar. 

13. When 11 pounds of cofiFee can be bought for 
f I of a dollar, how much is it a pound ? 

* Ans. ^ of a dollar. 

167# When the dividend is a mixed number, reduce 
it to an improper fraction before dividing, 

14. Find the quotient of 6| divided by 12. 

OPERATION. 

3 

36 m 3 

6^ -f- 12 = r- 12 = = -, Ans. 

7 ixn 1 

When the diyidend is a mixed number, how do you proceed ? 
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15. 14|by8. Ans. IH. 

16. 21fby25. 



n. 4Hby9. Ans. A. 
18. 30iby22. 



19. When 4 bushels of peaches cost $4 J, what is 
the cost of 1 bushel ? Ans. $H. 

20. If $28| be divided equally between 12 men, 
how much will each receive ? Ans. $ 2f . 

21. How much is f of 11 dollars divided by 22 ? 

Ans. T^ of a dollar. 

22. At $15 a ton, how many tons of hay can be 
bought for $116i? Ans. Y| tons. 

Case II. 
108f To divide a whole niuxiber by a firaction. 

1. Let it be required to find the quotient of 12 
divided by i. ♦ 

OPERATION. 

19 . 1 ^^ X 4 . Since 12 divided by 

^^-^t — —J— — ^». Ans. ^ .^ j2^ ^2 divided by ' 

^ is 4 times 12, or 48. Therefore, the quotient of 12 divided 
by J is 48. 

2. Find the quotient of 16 divided by f . 

OPERATION. Since 16 divided by 

^ 1 is 16, 16 divided by \ 

jg y- e is 5 times 16, and 16 

16 -T- t = '- = 40, Ans. ^^"^^^^ ^7 ^ ^^ \' i 

2 . of 5 times 16, which is -I 

times 16, or 40. There- 
fore, the quotient of 16 divided by f is 40. 

Explain the operation of Example 1. Of Example 2. 



154 



COMMON FRACTIONS. 



Rule. 

Divide by the numerator of the divisor, and multiply 
by the denominator ; or, 

Invert the divisor, and proceed as in multiplication. 

Examples. 
Divide 



3. 8 by f. Ans. 10. 

4. 14 by I J. Ans. 16§. 
6. 3 by T%. Ans. 3^. 
6. 15 by if 



. T,. T5by J. Ans. 100. 

8. 5 by ^jf. Ans. 7^> 

9. 2Y by ^. Ans. 48f. 
10. 34byH. 



11. At ^^ of a dollar a pound, how much coffee can 
be bought for $ 12 ? Ans. 64 pounds. 

12. If it takes § of a yard of cloth to make a vest, 
how many vests can be made ftom 6 yards. 

Ans. 9 vests. 

169. When the divisor is a mixed number, reduce 
it to an improper fraction, before dividing. 

13. Divide 12 by IJ. 

OPERATION. 

4 

MX 2 

12 -^ li = 12 X f = =8, Ans. 

3 



14. 15 by .3 J. 

Ans. 20t«i-. 

15. 18 by li. 



16. 92 by 5i. 

Ans. 18. 
lY. 100 by ^. 



Repeat the Bale. When the divisor is a mixed number, how do yod 
proceed ? Explain the operation. 
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18. At 6^ cents a. pound, how many pounds of rice 
can be bought for $ 1.60 ? Ans. 24 pounds. 

19. How many bushels of wheat, at $2J- a bushel, 
can be bought for $ 39 ? Ans. 18 bushels. 

i '. f Case III. 
170. To divide a fraction by a fraction. 

1. Let it be required to divid(3 f by f. 

OPERATION. 

^---?— i-vl— ^— — — U Ans Since^di- 

is ^, ^ divided by ^ is 3 times ^1, and ^ divided by 2 thirds is 
^ of 3 times ^, which is f times ^, or \^; or, by reducing, 
1^. Therefore, the quotient of | divided by f is 1^. 

RtQe. 

Divide by ihe numerator of the divisor, and multiply 
by the denominator ; or, 

Invert the divisor, and proceed as in mulHplicaiion, 

If there are mixed numbers, reduce them to improper 
fractions. 

Divide 

T. ^jf by 4^. Ans. ^. 

8. 3iby9i. Ans. i. 

9. T^ff hy |. Ans. J. 

10. 9i by |. 

11. 6iby3J. 



2. i by i. 


Ans. If. 


3. f by A- 


AnB, H- 


4. i by ?. 


Ans. 3|. 


5. f by f . 




6. -^ by f • 





Repeat the Kale. 
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12. How many pounds of tea, at ^ of a dollar a 
pound, can be bought for $ 7 J ? Ans. 30 pounds. 

13. When for J of a dollar 3 J bushels of apples 
can be bought, what is the cost of 1 bushel ? 

Ans. :J of a dollar. 

14. At J of a dollar for f of a yard of cloth, what 
is the price per yard ? Ans. l\l dollars. 

16. At f of a dollar a gallon, how many gallons 
of kerosene can be bought for $ 5^ ? 

Ans. 8f gallons. 

16. How many bottles, of IJ pints each, can be 
filled with 2T| gallons of wine ? Ans. 148 bottles. 

Miscellaneous Examples. 

1. Reduce JJJ to its lowest terms. Ans. f. 

2. Reduce |f to its lowest terms. 

3. Change $ 31 to sixths of a dollar. Ans. $ ^&. 

4. Reduce 19^ to an improper fraction. Ans. ^^^. 
6. Change 22 to a fractional form. Ans. ^. 

6. Change 22 to a fraction whose denominator is 3. 
Y. Reduce ^ and i to fractions having a common 
denominator. 

8. Add i, I, and f. Ans. Iff. 

9. Find the sum of f , 2^3^, and 5^. Ans. S^. 

10. How much larger is ^ than ^ f Ans. ^ 

11. Find the difference between jj and f. 

12. From 6jJ subtract 2^. Ans. 4^^. 

13. Change ^^^ to a mixed number. Ans. 26^. 

14. Find the value of |J X 6. Ans. 6f 

15. Multiply 51 hj -fy. Ans. 15. 

Review Questions. — What is an Integer? (127.) What is a 
Prime Number? (128.) What is a Composite Number? (129.) 
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16. How much is | of J of f ? Ans. ^. 

IT. Find the value of ^^ X i X f • 

18. Find the value of J -f J — l^g. Ans. ^^. 

19. Divide JJ by 9. Ans. ^V^. 

20. Divide 26 by ||. Ans. 30. 

21. How many times is J contained in 4 ? 

22. What is the value of i? -^ J ? Ans. if. 

23. A merchant owning | of a ship bought -^^ more, 
how much did he then own of it ? Ans. -JJ. 

24. A farmer divided some hay into 20 equal parts, 
and gave 16 parts to his cows, and the rest to his 
sheep. What fraction of the whole did the sheep 
get ? Ans. J. 

25. What number is that to which if you add 3f , 
the sum will be 16,^1 ? Ans. 12§J. 

26. If I of a mill is worth $ 3U0, what is the 
value of the whole ? Ans. $9773 J. 

27. When 13 tons of coal are sold for $71^, what 
is the price per ton ? Ans. 6J. 

28. Paid $10^ for tea, at the rate of ^^^ of a dol- 
lar a pound ; how many pounds did I buy ? 

Ans. 15 pounds. 

29. If the divisor is -j^, and the quotient 2^, what 
is the dividend ? Ans. f $. 

30. How many bushels of com, at -fjj of a dollar a 
bushel, must be given for If of a ton of coal, at $ 4J 
a ton ? Ans. 8. 

31. When broadcloth is 4| dollars a yard, how 
many yards can be bought for 3 cords of wood, at 7 
dollars a cord ? Ans. 4f yards. 

■Review Questions. — What is Analysis 1 (137.) What is a 
Fraction? (139.) A Common Fraction? (142.) The Terms of a 
Fraction? (143.) 
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Questions for Analysis. 

1. If 1 barrel of flour cost $ 9, how much will | 
of a barrel cost ? 

Solution. If 1 harrel cost $9, ^ of a barrel will cost 
\ of %9y or $2.25 ; and | rmll cost 3 times $2.25, or 
$6.75. Therefore, if 1 barrel of flour cost %9, ^ of a 
harrel vrill cost $ 6.T5. 

2. If 1 ton of coal be worth $ 5.25, what is f of a 
ton worth ? Ans. $ 4.20. 

3. When $ 8.8^0 is paid for doing a certain amount 
of work, how much must be paid for -/y as much ? 

Ans. $ 5.60. 

4. If an acre of land produce 1 T. 16 cwt. 18 lb. 
of hay, how much will | of an acre ptoduce ? 

Ans. 1 T. 12 cwt. 16 lb. 

5. If in a lot there are 15 A. 3 R. 28 P:, what is 
the extent of f of it ? Ans. 11 A. 1 R. 20 P. 

6. If f of a barrel of flour cost $ 6.T5, what will 1 
barrel cost? 

Solution. If ^ of a barrel cost $ 6.T5, \ of a harrel 
vMl cost ^ q/* $6.T5, or $2.25, and J, or .1 harrel, vnll 
cost 4 times % 2.25, or $ 9. Therefore, if % of a harrel 
of flour cost $6.15, 1 harrel vrill cost $9. 

7. If f of a yard of cloth cost $ 3.T8, what will a 
whole yard cost ? Ans. $ 4.32. 

8. Paid $ 156 for a horse, which was U as much 
as I paid for a wagon ; how much did I pay for the 
wagon ? Ans. $180. 

9. A farmer sold 31 bu. 3 pk. 6 qt. of grain, which 
was f of all he had ; how much had he ? 

Ans. 36 bu. 2 pk. 
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10. If II A. 1 R. 15 p. is ^ of a certain field, what 
is its entire extent ? Ans. 15 A. 3 R. 21 P. 

11. If 4 tons of hay cost $52, what will 3-^ tons 
cost ? 

Solution. If 4 tons coBt $52, 1 ion vnll cost J of 
$ 52, or $ 13, 3^ tons are f J ton« ; and if I ton cost 
$ 13, ^ vnll cost ^ of % 13, or $ 1, and ^J will cost 
41 times $ 1, or $41. Therefore, if 4 ions of hay cost 
$52, 3^ tons vyill cost $41. 

12. When $ 60 are paid for 12 yards of broadcloth, 
how much must be paid for 9 J yard?? Ans. $49.3TJ. 

13. If 3tV tons of hay cost $ 41, what will 4 tons 
cost ? 

14. If 9 bushels of wheat are worth $ 19.35, what 
are lOf bushels worth ? Ans. $ 22.T9. 

15. If IT bushels of com cost $16.32, what will 
15| bushels cost ? Ans. $16.12. 

16. If f of an acre of land is worth $60, what is 
f of an acre worth ? 

Solution. If ^ of an acre is worth $ 60, J is worth 
^ of $60, or $ 30, and f , or 1 acre, is worth 3 times 
$ 30, or $ 90 ; and if 1 acre is worth $ 90, J of an 
acre is worth J q/^ $ 90, or $ 15, and ^ is worth 5 times 
$15, or $75. Therefore, if ^ of an acre is worth 
$ 60, ^ of an acre is worth $ T5. 

IT. If I of a cord of wood cost $ 2.85, what will 
I of a cord cost ? Ans. $ 5.T0. 

18. When J of a pound of tea can be bought for 
$0.54, what will 4J pounds cost ? Ans. $3.12. 

19. If 4 J pounds of butter are worth $1.44, what 
are 11/^ pounds worth? v. Ans. 3.66. 
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DECIMAL FRACTIONS. 

171. If a unit be divided into ten equal parts, each 
of these parts will be 1 ten^ 

If each tenth be divided into ten equal parts, each 
part will be -j^ of T^, or 1 hundredth. 

If each hundredth be divided into ten equal parts, 
each part will be -^ of j^jj, or 1 thousandth. 

In like manner, we may, by dividing by ten, con- 
tinue to obtain fractions, each of whose values is one 
tenth of the fraction preceding it ; such fractions are 
called Decimal Fractions. 

17!^. A Decimal Fraction, or a Decimal, is a frac- 
tion whose unit is divided into tenths, hundredths, 
thousandths, etc. 

NOTATION AND NUMERATION. 

173, A decimal fraction, by means of the decimal 
point (.), is written without the denominator, and the 
value of the decimal figures determined by the place 
of each with reference to the decimal point. 

The first order to the right of the decimal point is 
that of tenths. Thus, 

■^ may be written .1, and read 1 tenth ; 

■^ " " .2, '' 2 tenths ; 

■^^ '' *' ,.3, '' 3 tenths ; 
and so on. 

What is a Decimal Fraction ? How is it written ? What is the first 
order to the right of the point? 
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The second order to the right of the decimal point 
is, that of hundredths. Thus, 

xJ^ may be written .01, and read 1 hundredth ; 
■jIjs '' " .02, '' 2 hundredths ; 

■Y%j5 " ■ '' .03, " 3 hundredths ; 

and so on. 

The third order to the right of the decimal point 
is that of thousandths. Thus, 

x^^ may be written .001, and read 1 thousandth ; 
y^^ '/ " .002, '' • 2 thousandths ; 

x^^ " " .003, " 3 thousandths ; 

and so on. 

The fourth order to the right is ten-thousandths ; the 
fifth, hundred-thousandths, and so on. 

174. Since decimals of the first order are tenths, of 
the second order hundredths, of the third order thou- 
sandths, etc., it follows that 

The denominator of a decimal fraction is 1 uxith as 
many ciphers annexed as the numerator has decimal 
places. 

175. Since each lower order is one tenth of the 
next higher, it follows, in decimals, as in simple whole 
numbers (Art. 33), that 

Ten of any lower order are always equal to one of 
the next higher. 

Hence integers and decimals may be expressed to- 
gether as a mixed number, by placing the decimal 
point between them. 

What is the second order to the right of the point ? The third ? 
The fourth ? 

11 
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176. The orders of decimals are named from the 
decimal point to the right ; thus, 

Tenths, hundredths, thousavdthSy ten-thousandths, hun- 
dred-thousandths , millionOiSy etc. Hence, the 

Table. 







Integers. 










Decimals. 
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where the mixed number is read, three hundred forty- 
six thousand seven hundred eighty-two units, and 
five hundred nine thousand one hundred thirty-two 
millionths. 

177, In United States Money, the dollar is the unit, 
and cents and mills are decimal parts of a dollar. 

Thus, $5.25 is the same as 5 dollars and 25 hun- 
dredths of a dollar ; and $ '7.125 is the same as T dol- 
lars and 125 thousandths of a dollar. 

How are the orders named ? Give the mixed number expressed in 
the Table. How may cents and mills be regarded ? 
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178. To read decimals expressed by flgures. 

1. Let it be required to read the decimal .035. 

Solution. The figures are tenth, 3 hundredths, and five 
thousandths ; or, since S hundredths equal 30 thousandths, and 
30 thousandths plus 5 thousandths, equal 35 thousandths, we 
have, as the value expressed, 35 thousandths. Therefore, .035 
is read thirty-five thousandths. 

Bnle. 

Read the decimal as a whole number, giving it (he 
name of the right-hand order. 

Examples. 
Write and read the following decimals : 



2. .15 

3. .05 

4. .005 

5. .125 



6. .5 

1. .15 

8. .603 

9. .1325 



10. .506 ' 

11. .7153 

12. .0174 

13. .006501 



179, When the decimal is part of a mixed number, 
we may read the integral part as expressing units. 

Thus, 16.45 may be read, sixteen units and forty- 
jive hundredths. 

Write and read the following mixed numbers : — 



14. 


4.026. 


17. 


35.16T5. 


20. 


506T.5. 


15. 


21.006. 


18. 


91.289. 


21. 


183.57. 


16. 


15.15. 


19. 


102.05. 


22. 


4.30068. 



Repeat the Kule. 



I 
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180. To write deoimals in figures. 

1. Let it be required to express in figures thir- 
teen thousandths. 

Solution. Since thirteen thousandths equal 1 hundredth 
and 3 thousandths, i^e write 3 in the order of thousandths, 1 in 
the order of hundredths, and, as there are no tenths, in the order 
of tenths; and, prefixing the decimal point, we have .013. 

Rule. 

Write the figures at the right of (he decimal point, 
each in its proper order, noting vacant orders, if any, 
by ciphers. 

Examples. 

Write in the decimal form : — 



2. ^. Ans. .7. 
8. T-^ Ans. .03. 



B.^^. Ans. .106. 
^-tAtt- Ans. .007. 



^' loVod- 



10. 7^. Ans. 7.16 

11..19^-j^. Ans. 19.009. 

12. 103^. 

13. 162.^^^. 



14. Three hundred six thousandths. Ans. .306. 

15. Twenty-three ten thousandths, Ans. .0023. 

16. Thirty-six units, and five tenths. Ans. 36.6. 
IT. One hundred one units, and sixty-five hun- 
dredths. Ans. 101.65. 

18. Sixteen units, and sixteen thousandths. 

Ans. 16.016. 

19. Three hundred twenty-five ten thousandths. 

20. Five units, and three hundred thousandths. 

6.00003. 

Repeat the Bole. 
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• . REDUCTION. 

181, Annexing a cipher to a decimal does not alter 
Uie value of the decimal. 

For, the order of the significant figures of the decimal is not 
changed Thus, .8, or .30, is the same as ^ 

18^ Hence, to change decimals having different do- 
nominators, to equivalent decimals having a common 
denominator. 

Make each decimal have (he same number of decimal 
places, by anneodng ciphers. 

Exercises. 

Change to equivalent fractions having a com- 
mon denominator. 



1. .*! and .05. 

Ans. .TO and .05. 

2. .06 and .103. 

3. .5216 and .16. 



4. .0031 and .316. 
Ans. .0031 and .3160. 

5. .161 and .01. 

6. .8 and .09163. 



Case I. 
1S3, To reduce a decimal to a common fraction. 

1. Let it be required to change .35 to a common 

fraction. 

OPERATION. Removing the decimal point 

. and writing the denominator 

.35 _ fo^ ^ ^js, Ans. ^^^ J y^ j^ ^^ ^^^^ ^^ ^j^^^ 

reduced is •^. Therefore, .85 is equal to -j-^. 

What effect has the annexing of a cipher to a decimal ? How do 
you change decimals having different denominators to equivalent deci- 
mais having a common denominatOT'\ 
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Hvle. 

Write (he denominator to the decimal, omit the ded- 
mat point, and reduce the commxm fraction to its lowest 
terms. 

Examples. 
Reduce to common fractions : — 



2. 
3. 
4. 


,15. 

,315. 

.06. 


Ans. f. 
Ans. ^. 

Cas< 


6. .008. 
6. .0015. 
1. .0626. 

3 II. 


Ans. yiy. 



184. To reduce a common fraction to a decimal. 

1. Let it be required to change J to a decimal 
fraction. 

OPERATION. I equals 3 -f- 4. Since we can not divide 

. V ^ ^^ 3 by 4, we reduce 3 to tenths, and have 

^ — 30 tenths; \ of 30 tenths is 7 tenths, with a 

.15, Ans. remainder of 2 tenths; we write the 7 tenths. 
The 2 tenths we reduce to hundredths, and have 20 hundredths ; 
•^ of 20 hundredths is 5 hundredths, which we write. Therefore, 
I equals .75. 

Rule. 

Annex ciphers to the numerator, divide by £he de- 
nominator, and point off as many places for decimals 
as there were ciphers annexed. 

Repeat the Rule for reducing a decimal to a common fraction. 
Repeat the Rule for reducing a common fraction to a decimal. 
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Reduce to decimals: — 




2. {. Ans. .625. 


6. T^. 


Ana. .024. 


3. is Ans..*. 


T. f. 


AnR. 6. 


4. |. 


8. A. 




5. H. 


9. A- 





185. When a common fraction cannot be exactly 
expressed in decimals, the division may be carried to 
a sufficient degree of exactness, and the sign -\- an- 
nexed to the result to indicate its incompleteness. 

10. Redupe | to a decimal of three places. 

Ans. .444+. 

11. Reduce f to a decimal of four places. 

Ans. .86Y1+. 

12. Reduce ^^ to a decimal of four places. 

Ans. .4166+. 

ADDITION. 

186w Since ten of any order of decimals make one 
of the order next higher (1T5), decimals may be 
added in the same manner as simple whole numbers. 
Hence, the 

Rule. 

Write the numbers so that figures of (he same order 
shall stand in the same column, add a^ in whole num- 
bers, and place the decimal point in the amount under 
those in the numbers added. 

Why may decinialB be added the same as simple whole numbers ? 
Repeat the Rule. 
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Examples. 




(1.) 




(2.) 


(3.) 


2.35 




41.144 


.0632 


42.08 




13.Y55 


.456 


9.52 




•2.50 


.81 


18.005 




25.3 


3.08 



Add 



Ans. n.955 82.699 4.4092 

4. Add 6.051, .095, 31.6, and 1.00T5. 

5. Add 13.015, .9031, 12.186, and .09. 

6. Add 120.16, .003, 1401.T, 1.5, and 19.8. 

7. Add 7 units and 8 thousandths, 28 units and 
16 hundredths, 56 units and T tenths. Ans. 91.868. 

8. A merchant bought four lots of goods; for the 
first he paid $ 69.125 ; for the second, $ 193.3 ; for the 
third, $ 1008.56 ; and for the fourth, $T52.3Y5.' How 
much did he pay for the whole ? Ans. $2023.36. 

SUBTRACTION. 

187, Since ten units of any order in decimals make 
one of the order next higher (175), decimals may be 
subtracted in the same manner as simple whole num 
bers. Hence, the 

Rule. 

Write the less number under the greater, so that fig- 
ures of the same order shall stand in the same column ; 
subtract as in whole numbers, and place the decimal 
point in the difference under those in the numbers above. 

Why may decimals be subtracted as in whole numbers ? Repeat the 
Bale, 
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FixamplBs. 






(1) 


(2.) 


(8.) 


Prom 


11.083 


97.031 


106.57 


Take 


9.36 


18.346 


41.139 



Ans. 7.723 65.431 

Here, in Example 3, as there are no thousandths in the min- 
uend to subtract from, we consider that order in the minuend 
as filled by 0, since annexing a cipher to a decimal does not 
alter its value (Art. 181.)^ 

4. Subtract 5.91 from 13.675. * Ans. 7.765. 

5. Subtract 18.16 from 19.5. Ans. 1.34. 

6. From 37 dollars take 31.375 dollars. 

Ans. $ 5.625. 

7. Bought 160 acres of land, and sold from it 141.125 
acres ; how much then had I left ? 

Ans. 18.875 acres. 

8. From 15 take 15 hundredths. ^ Ans. 14.85. 

9. A farmer owing 78 hundredths of a farm, sold 
725 thousandths of it ; how much of it had he left ? 

Ans. .055. 

10. From 10 take 1 ten-thousandth. Ans. 9.9999. 

11. Subtract 139.216 from 400.95. Ans. 261.734. 

12. What is the difference between 64.075 and 
.195326 ? 

13. From 107 take .0007. Ans. 106.9998. 

14. From forty-three units and seventy-five thou- 
sandths, take thirty-five units and sixty-seven hundred 
thousandths. Ans. 8.07433. 
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MULTIPLICATION. 

188, Each removal of the decimal point one place 
toward the right multiplies by 10. 

For, each figure is made by the removal to denote units of 
an order next higher; hence the value expressed is made ten- 
fold (Art. 33). 

Thus, .08 X 10 = .8 ; .8 X 10 = 8 ; .306 X 100 = 
30.6. 

189, Each removal of the decimal point one place 
toward the left divides by 10. 

For, each figure is made by the removal to denote units of 
an order next lower; hence, the value expressed is made one 
tenth as much as it was. 

Thus, 6.5 -^ 10 = .65 ; .65 -5- 10 = .065 ; 13.4 -f- 100 
= .134. 

190, To multiply when one or both of the flactors 
are decimals. 

1. Multiply 3.16 by .4. 

OPERATION. ^'^^ multiplied by 4 gives 12.64; but as 

the multiplier is .4, the product must be only 

^•^^ a tenth as large, and 12.64 divided by 10, 

•^ by removing the decimal point one place to 

~ the left (Art. 189), gives 1.264. Therefore, 

. -^^S* ^-^^^ the product of 8.16 by .4 is 1.264. 

What efiect has the removal of a decimal point one place toward the 
r^bt ? One place toward the left, 'i Ex^laiu the operation. 
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Bule. 

Multiply as in whoU numbers, and point off as many 
figures for decimals in the product as there are in both 
multiplicand and multiplier, supplying ihe deficiency, if 
any, by prefiadng ciphers ; or, 

If ihe multiplier is a decimal, multiply by its numerator, 
aand divide by its denominator. 

When the multiplier is 10, 100, 1000, etc., remove 
the point to the right as many places as there are 
ciphers on the right of the multiplier (Art. 188), 



Multiply 

-By 

Ans. 



(2.) 

.123 
.6 

.0738 



Examples. 

(8.) 

3162 
.08 



252.96 



.T869 
100 

78.69 



Multiply 

5. 3.21 by 2.31. 9. .001 by .01 
Ans. •r.4151. Ans. .00001. 

6. 1000 by .Y 10. 78 by .42. 

Ans. 700. Ans. 32.76. 

7. .106 by .35. 11. 9.16 by 10, 

8. 3.18 by 41.7. 12. 65 by .65. 

17. What cost .65 of an acre 
iacre ? 

18. Multiply 12 hundredths by 



13. .036 by .08. 
Ans. .00288. 

14. 75 by .8. 
Ans. 60. 

15. .009 by .009. 

16. .063 by 1000. 
of land at $ 84 an 

Ans. $ 54.60. 
8 thousandths. 



Repeat the Rule. How do you xnaitv^Vj \j^ \Q, VOftA^^^^^^"*-— 
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19. What cost 18.75 barrels of flour, at $6.15 a 
barrel? Ans. $126.5625. 

20. Find the value .1 X .1 X .1. Ans. .001. 

21. Find the value of .0002 X 3.01. Ans. .000602. 

22. What cost 18.25 yards of cambric, at $0,125 a 
yard? Ans. $2.28125. 

23. When $14.56 is the cost of a load of coal, 
what is the cost of 2.25 loads ? Ans. .$32.76. 

24. Multiply thirty-six units and forty-eight hun- 
dredths, by four hundred seventy-five thousandths. 

DIVISION. 

191. Since the -dividend is equal to the product of 
the divisor and quotient, it must have as many dec- 
imal figures as there are in both divisor and quotient 
(Art. 190). Hence, 

The quotient must have as many decimal figures as 
the number of decimal figures in the dividend exceeds that 
in the divisor, 

19S. To divide when the divisor, or dividend, or 
both, are decimals. 

1. Divide 1.264 by .4. 



OPERATION. 



1.264 divided by 4 gives .316 ; but, as the 
divisor is .4, the quotient must be ten times 
.4 ) 1.264 as large, and .816 multiplied by 10, by re- 

— moving the decimal point one place to the 

Ans. 3.16 right (Art. 188), gives 8.16. Therefore, the 
quotient of 1.264 divided by .4 is 8.16. 

What is the dividend equal to 1 How many decimal figures most 
the quotient have ? 
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2. Divide .00115 by .06. 

OPERATION. .00115 divided by 5 gives .00028; but, as 

the divisor is .05, the quotient must be one 

.05). 001 15 hundred times as large, and .00023 multi- 
plied by 100, by removing the point two 
places to the right (Art 188), gives .028. 



.023 

Therefore, the quotient of .00115 divided by .05 is .028. 



Bule. 

Divide as in whole numbers, and point off as many 
figures for decimals in the quotient as the number of 
decimal figures in the dividend exceeds that in the divi- 
sor, supplying the defi>ciency, if any, by prefiocing ci- 
phers; or, 

If the divisor is a decimal, divide by its numerator, and 
multiply by its denominator. 

When the divisor is 10, 100, 1000, etc., remove 
the point to the left as many places as there are ci- 
phers in the divisor (Art. 189.) 





Examples. 
Divide 


3. 


8.05 by .23. Ans. 35. 


9. 1.31 by 100, 


4. 


8.05 by 2.3. Ans. 3 5. 


Ans. .0131. 


5. 


8.05 by 23. Ans. .35. 


10. 15.625 by 2.5. 


6. 


.805 by 2.3. 


Ans. 6.25. 


T. 


* 80.5 by 2.3. 


11. 1.31 by 10. 


8. 


9.065 by .049. 

Ans. 185. 


12. 1.31 by 1000. 



Explain the operation. Repeat the Rale. How do you proceed 
when the divisor is 10, 100, 1000, etc. ? 
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193. When the number of decimal figures in the 
divisor exceeds that in the dividend, annex to the 
dividend as many decimal ciphers, at least, as will 
make the number of decimal figures in both equal. 

13. Divide 805 by 2.3. 14. Divide 1 by .13. 

OPERATION. OPERATION. 

2.3 ) 806.0 ( 360 Ans. .13 ) 1.0000 ( 7.69+ Ans. 
69 91 



116 90 

115 78 



120 
117 



Here, in Example 13, the division does not ter- 
minate. In such cases, after carrying it to a suf- 
ficient exactness, denote the incompleteness by an- 
nexing the sign +. 

15. Divide 2.11? by .00?3. Ans. 290. 

16. Divide 8 by .002. Ans. 4000. 

17. Divide 7.43 by .0079. Ans. 940.6063+. 

18. Divide 89 by .003. Ans. 29666.66+. 
• 19. Find the quotient of 80.3 divided by .22. 

20. Find the quotient of 80.3 divided by 2.2. 

Ans. 36.5. 

How do you proceed when the number of decimal figures in the 
divisor exceeds that in the dividend ? 
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21. If 3.5 acres produce 142.1 bushels of corn, 
what is the yield per acre? Ans. 40.6 bu. 

22. How many yards of cotton cloth, at .125 dol- 
lars per yard, can be bought for $46.95 ? 

Ans. 3T5.6 yd. 

23. At .75 dollars a day, how many days must a 
boy work to earn $141 ? Ans. 188 days. 

24. If you can walk 12.5 miles in one day, how 
many days will it take you to walk 102.5 ? 

25. Bought 30 pounds of butter for $5.85 ; how 
much was that a pound ? Ans. $0,196. 

26. Divide one hundredth by one ten-thousandth. 

Ans. 100. 



Miscellaneous Examples. 

1. Adi seven hundred forty-three thousandths, sev- 
en hundredths, five units and sixteen ten-thousandths. 

Ans. 5.8146. 

2. Add eighty-seven units and twenty-nine hun- 
dredths, seventy-three units and forty-seven thou- 

* sandths, three thousand five units and one hundred six 
ten-thousandths, twenty-eight units and three hun- 
dredths, one unit and five thousandths. 

Ans. 3194.3826. 

3. Keduce 5^^ to the decimal form. Ans, 5.1875. 

4. Keduce JJ and ^^ to decimals having a com- 
mon denominator. Ans. .680 and .052. 

5. From 100 subtract 101 thousandths. 

Ans. 99.899. 

Review Questions. — What is a Unit 1(1.) What is the Unit of 
a Fraction ? Ans. The unit or single thing divided into equal parts. 
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6. From eighteen units and three hundred sixty- 
five thousandths, take eighteen hundred sixty-five ten 
thousandths. Ans. 18.1785. 

7. Change .68 to an equivalent common fraction. 

Ans. H. 

8. Change 6.25 to an equivalent common fraction. 

Ans. »^, 

9. Multiply one hundred units and thirty-seven 
hundredths by nine tenths. Ans. 900.333. 

10. What common fraction is equal to the sum of 
.125 and .525 ? Ans. i§. * 

11. Multiply .0235 by 8.08. Ans. .18988. 

12. Divide .0625 by 2.5. Ans. .025. 

13. At $1.25 a pair, how many pairs of shoes can 
be bought with $45 ? Ans. 36 pairs. 

14. If an acre produces 16.25 bushels of wheat to 
an acre, how much will 3.05 acres produce ? 

15. If $18.5625 is paid for 148.5 yards of calico, 
how much is paid per yard ? Ans. $.125. 

16. If 3.5 cords of wood cpst $22.4, how much 
will 4.25 cords cost ? Ans. $27.20. 

17. When $107,525 is paid for llj barrels of flour, • 
' how much must be paid for 5.8 barrels ? 

Ans. $54.23. 

18. At .3T 5 of a dollar a bushel, how many bushels 
of potatoes can be bought for $500 ? 

Ans. 1333.33+ bushels. 

19. If 51 pairs of shoes cost $ 133.875, how much 
will 67 pairs cost ? Ans. $ 1T5.875. 

Review Questions. — What is a Decimal Fraction ? (172). What" 
the Denominator of a Decimal Fraction? (174.) How many decimal 
figures has the product in Multiplication of Decimals? (190.) The 
quotient in Divitfion of Decimals ? (192. ) 



I 



PERCENTAGE. 



177 



PERCENTAGE. 

194. Percentage is the process of computing in 
hundredths. 

The term per cenLy from per, by or on, and centum, 
hundred, means by or on a hundred; and 1 per cent, 
is 1 hundredth ; 2 per cent., 2 hundredths ; etc. 
. 195. Since per cent, is a number of hundredths, it 
may be expressed in the form of a decimal or of a comr 
man fraction. Thus, 



1 per cent. 

6 per cent. 

10 per cent. 

25 per cent. 

100 per cent. 

125 per cent. 



is written .01, 

.05, 

.10, 

.25, 

1.00, 

1.25, 



or T*7r 

m 



i per cent, is .00 J or .006 ; J per cent. 
.0025 ; i per cent, is .00^, or .00125 ; etc. 

The sign fo is used, in business, to stand 
word per cent. 

Exercises. 



>r .006 ; J per cent, is .OOJ, or 
.00^, or .00125 ; etc. 







Write decimally : 


— 


1. 


Ans. .04. 


4. 5i %. 
Ans. .055. 


7. lOT %. 
Ans. l.Ot. 


2. 


6 %. 
Ans. .06. 


5. 2i %. 
Ans. .0225. 


8. 160 %. 
Ans. 1.60. 


S. 


9 %. 


6. -h %• 


9. 115 %. 



What is Percentage ? What is the term per cent, from 1 What- 
does it mean 1 How may per cent be ©xpTOftSfc^'\ 
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Write in *form of* a common fraction in its lowest 
terms : — 



10. 


8 %. 


13. 


sn %. 


16. 


110 %. 




Ans. A. 




Ans. f . 




Ans. H- 


11. 


20 %. . 


, 14. 


t5 %. 


n. 


150 %. 




Ans. i. 




Ans. |. 




Ans. f. 


12. 


50%. 


15. 


90 %. 


18. 


125 %. 



- Mental Exercises. 

1. What is 6 per cent, of 10 bushels ? 

Solution. Since 1 per cent, of 10 bushels is 1 hun- 
dredth of 10 busheUt 5 per cent vnll he 6 hundredths 
of 10 bitshels, which is 60 hundredths of 1 bushel, or J 
of 1 bushel. Therefore, 6 per cent, of 10 bushels is J 
of a bushel, 

2. How much is 9 per cent, of 10 yards ? 

3. How much is 6 per cent, of 12 dollars ? 

4. If you earn $ 24, and spend 4 per cent, of it, 
how much will you have left ? 

6. If I receive $4 profit on $100 of investment, how 
much is that on $ 7 ? 

Solution. Jf the profit on $ 100 is $ 4, ^ profit on 
1 dollar will be 1 hundredth q/" $ 4, and on $ 7 it vnll 
be 7 times 1 hundredth o/$4, which is $tW' ^ $.28. 
Therefore, if the profit on % 100 is $ 4, on % *l it is 
$ .28. 

Review Questions. — ^What is a Decimal Fraction ? (1 72. ) What 
b the deoominator of a Decimal Fraction? (174.) 
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6. If I lose 11 yards of cloth on 100 yards, how 
much do I lose on 10 yards ? 

T. When I gain $ 6 on $ 100, how much do I gain 
on $30 ? 

8. Bought some articles for $100, and sold them 
for $112 ; how much did I gain on $5 ? 

9. What per cent, of 25 is 5 ? 

Solution. Since 25 is 100 per cent, of itself, 1 is ^ 
of 100 per cent, and 5 is b times ^ of 100 per cent., 
or ^ of 100 per cent., which is ^ of 100 per cent., or 

20 per cent. Therefore, b is 20 per cent, of 25. 

10. What per cent, of 60 tons is 20 tons ? Of 60 
tons is 30 tons ? • 

11. What per cent, of $35 is $ ? ? Of $40 is ^30 ? 

12. If the cost of raising com is 9 bushels to every 

21 grown, what is the cost per cent. ? 

Written Exercises 
196* To find any per cent, of a number. 
1. What is 3 per cent, of $220? 

OPEBATION. 

Since 1 per cent, of $ 220 is 1 hundredth 
$ 220 Qf ^ 220, 3 per cent, will be 3 hundredths of 
.03 $ 220, which is $220 X .03, or $ 6.60. There- 
fore, S per cent of $220 is $6.60. 



Ans. $6.60 



Rule. 



Multiply the given number by the number of per cent.f 
expressed decmwMy. 

Explain the operation. What is the Rule ? 



JO 


PEBCENTAQE. 




Ezamples. 




What is 


2. 


5 fo of $T2. 


6. 3i % of 164 yd. 




Adb. $ 3.60. 


Ans. 5. "14 yd. 


3. 


8 % of $ 90, 


t. 5i ffo of 8.75 bu. 




Ans. $7.20. 


Ans. .459 + bu. 


4. 


6 % of $112. 


8. 7 <fo of 330 lb. 


5. 


9 (Jo of $38. 


9. 20 % of 416 cu. ft. 



10. A farmer raised 160 bushels of apples, and sold 
80 per cent, of the whole ; how many did he sell ? 

^ Ans. 128 bu. 

11. Of $ 600, I have invested in the United States 
Stocks 40 per cent., and the balance in land ; how 
much have I invested in stock, and how much in 
land ? Ans. stock $ 200 : land % 300. 

12. From a deposit of $1800 in a bank, I have 
taken out 62 per cent., how much remains ? 

Ans. $ 684. 

197. To find what per cent, one nmnber is of 
another. 

1. What per cent, of 16 yards is 4 yards ? 

^„„„^_.-„ Since 16 is 100 per cent of 

OPEBATION. *^ 

itself, 1 is ^ of 10(X per cent, and 

^ X 100 ^ 4 is 4 times ^, or ^, of 100 per 

ri ■"" ' Ans. Qent., which is J of 100 per cent, 

^ or 25 per cent Therefore, 4 yards 

^ fs 25 per cent of 16 yards. 

Explain the operation. 
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Bule. 

Multiply the number denoting the percentage by 100, 
and divide by the number on which the percentage is 
reckoned. 





Examples. 




What per cent, is 


2. 


6 of 60 ? 


6. 1 lb. of 66 lb. f 




Ans. 12 per cent 


Ans. 12 J per cent. 


3. 


1 of 140 ? 


7. $12 of $60? 




Ans. 5 per cent. 


Ans. 20 per cent. 


4. 


9 of 160 ? 


8. 25 men of 226 men ? 


6. 


16 of 90 ? 


9. 21 miles of 280 miles? 



10. If American gold coin is 9 parts pure gold to 
1 part alldy, what per cent, is alloy ? 

Ans. 10 per cent. 

11. If a miller takes' 4 quarts toll for grinding 32 
quarts, what per cent, is the toll ? 

Ans. 12 J per cent. 

12. A farmer's flock of 120 sheep was increased to 
166 ; what was the increase per cent. ? 

Ans. 30 per cent. 

13. I have a farm of 160 acres : 120 acres of it is 
under cultivation ; what part is that of the whole ? 

Ans. 76 per cent. 

14. John is 12 years old, and his father 64 years ; 
what per cent, is John's age of that of his father ? 

Ans. 22f per cent. 

Kepeat the E.u\<&. 
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COMMISSION AND BKOKEKAGE. 

198. A Commission Merchant, or Agent, is a per- 
son who transacts business for another. 

1^, A Broker is a person who makes or concludes 
bargains for a fee, or rate per cent. 

SOO. Commission is the percentage paid a commis- 
sion merchant, or agent, for the transaction of busi- 
ness. 

1^1. Brokerage is the percentage paid a broker for 
the transaction of business. 

202* Commission and Brokerage are reckoned in the 
same manner. 

S03. To find the commission or brokerage. 

1. A commission merchant sells coal to the amount 
of 1 550 ; what is his commission, at 2 per cent. ? 

OPERATION. Since th6 commisdon on $ 1 is .02 of a 

$ 550 dollar, on ' $ 550 it will be 2 hundredths of 

.02 ^ ^^^» o^ ^ ^^^ X .02, which is $ 11. There- 

fore, his commission on S 550, at 2 per cent., 

Ans. $11.00 is $11. 

BtQe. 

Multiply the given sum by the number of per cent., 
expressed decimally. 

What is a Commission Merchant, or Agent ? A Broker 1 What is 
Conmiission ? Brokerage ? ExpUun the operation. Repeat the Rule. 
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Examples. 

2. How much must be paid for exchanging $350 
uncurrent bills, at 3 per cent, brokerage ? 

Ans $10.50. 

3. An agent sells goods to the amount of $ 1244 ; 
what is his commission, at 2^ per cent. ? 

4. An auctioneer sold property to the amount of 
$1780 ;'What were his fees, at IJ per cent. ? 

PROFIT AND LOSS. 

SM* Profit and Loss is the process of estimating 
the gain or loss on capital employed in business. 

205. To find the amount of profit or loss at any 
per cent. 

1. If a merchant buys goods to the amount of 
$ 1248, and sells them at a profit of 20 per cent., how 
much does he gain ? 



OPERATION. Since the profit is 20 per cent, of $1248, 

$1248 ^^ ™^^^ ^ ^^ hundredths of $1248, or 

2Q $ 1248 X .20, which is $ 249.60. There- 

' fore, the gain on $ 1248, at 20 per cent. 

Ans. $ 249.60 P«>fi*» '^ ^ 249.60. 

Biale. 

Multiply the number upon which the percentage is 
reckoned, by the number of per cent., expressed decimally. 

What is Profit and Loss ? Repeat the Rule. 
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Examples. 

2. A cistern containing 120 gallons lost by leak- 
age 5 per cent, of its contents ; how much was the 
loss ? Ans. 6 gallons. 

3. If United States stocks bought for $ 300 should 
advance 9J per cent., what would be the gain ? 

Ans. $28.60. 

4. Bought a horse for $ 216, and sold him at a loss 
of 10 per cent. ; how much was the loss ? 

Ans. $21.60. 

S06« To find the rate per cent, of gain or loss. 

1. If I buy a barrel of flour for $8 and sell it for 
$ 10, what is the gain or loss per cent. ? 



OPERATION. 



$10— SB 
^ .r.r. = S 2, the 

,10-$8 = 32;-ii- = 25,Ans. ^^J^^ 

^ 8 is 100 per 

cent, of it- 
self, 1 is J of 100 per cent, and 2 is | of 100 per cent, 
which is ^ of 100 per cent, or 25 per cent Therefore, if I 
buy a barrel of flour for $ 8 and sell it for $ 10, 1 gain 25 per 
cent 

Biile. 

Multiply the number denoting the gain or loss by 100, 
and divide by the number on which (he gain or loss is 
reckoned. 

Explain the operation. Repeat the Rule. 
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. Examples. 

2. Bought *a cord of wood for $ 6, and gained in 
selling it $.T2 ; what was the gain per cent. ? 

3. When molasses is bought for 90 cents a gallon, 
and sold at 108 cents, what is the gain per cent. ? 

4. Bought a horse for $ 125, and sold it for $12.60 
less than cost ; what per cent, was the loss ? 

6. If I sell a farm which cost me $ 6000 for $ 4100, 
what is the loss per cent ? Ans. 6 per cent. 

INTEREST. 

307. Interest is percentage allowed for the use of 
money, or for value received. 

308. The Principal is the sum on interest. 

309. The Bate of interest is the per cent allowed 
on the principal for one year, or any given time. 

310. The Amount is the sum of the principal and 
interest. 

311. Iiegal Hate is the rate per cent, established 
by law. The legal rate in most of the States and in 
the United States Courts is 6 per cent. 

In New York, Michigan, Wisconsin, Minnesota, 
Iowa, South Carolina, and the parts of New Jersey 
near New York City, it is 1 per cent ; in Louisiana 
it is 6 per cent, in a few States 8 per cent. ; and 
in some States as high as 10 per cent 

The rate for one year, and at 6 per cent., is to be 
understood in this book when no other is named. 

What 18 Interest? The Principal? The Rate? The Amount? 
Legal Bate ? What rate is to be understood when no other ia iLamfid.1 
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313. Since the interest of $ 1, at 6 per cent, for 1 
year, or 12 months, is 6 cents, for 1 month it will be 
i^ of 6 cents, which is 5 mills, and for 2 months, 2 
times 6 mills, or 1 cent ; also. 

Since the interest for 1 month, or 30 days, is 5 
mills, the interest for 6 days, or ^ of 30 days, will 
be 1 mill, and for 2 days, 3 days, etc., as many 
sixths of a mill as there are 'days. Hence, the 

Table. 
Interest of $ 1, at 6 per cent.. 

For 12 months, or 1 year is $0.06 

" 2 months, '' i year '' 0.01 

" 1 month, " tV year " 0.005 

'* 6 days, " i month " 0.001 

" 1 day, " ^ month " O.OOOJ. 

Case I. 

313. To find the interest of any sum at 6 per cent. 

1. What is the interest of $212 for 2 y. T mo. 15 da. ? 

OPERATION. 

Interest of $ 1, Principal, $ 212 

For 2 years =$.12 .157^ 

" T months = .035 

*' 15 days = .002J 1484 

1060 

$.157i 212 
106 



Ans. $33,390 



Repeat the Table. 
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Since the interest of S 1 for one year is 6 cents, for 2 yean 
it is 12 cents, for 7 months ^ of 7 cents, or 8 cents 5 mills, 
and for 15 days, ^ of 15 mills, or 2^ mills; and taking the sum, 
we have the interest for 2 y. 7 m. 15 da., $.157^. If the in- 
terest of $1 is $.157^, the interest of $212 is 212 times 
$.157^, which is $33.39. Therefore, the interest required is 
$ 33.39. 

Bnle. 

Find the interest of %1 for (he the given time, by 
reckoning for yeArs six times as many cents as (here 
are years ; for months one half as many cents as there 
are months; and for days one sixffi as many mills a>s 
there are days ; and multiply the principal by the nuwr 
her denoting that interest. 

Examples. 
What is the interest 

2. Of $ 18T.25 for 1 year, 4 months ? 

Ans. $14.98. 

3. Of $ 98.20 for 1 year, 28 ^ays ? 

4. Of $ 126.46 for 9 months ? Ans. $ 5.69. 
6. Of $194 for 4 months, 12 days? Ans. $4,268. 

6. Of $318 for 10 months, 16 days? 

7. Of $320 for 33 days ? Ans. $ 1.76. 

8. Of $500 for 93 days? Ans. $t.T5. 

9. Of $ 620 for 2 years, 3 months, 3 days ? 
10. Of $ 812 for 3 years, 6 months, 6 days ? 

Ans. $in.332. 

— J. _ . 

Explain the operation. Repeat the Role. 
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, Case II. 

S14. To find the interest of any sum at any rate. 

1. Required the interest of $ 640 for 3 years, t 
months, and 3 days, at 1 per cent. 

FIRST OPERATION. SECOND OPERATION. 

$640 $640 

.216i .01 



3200 Int. 1 y., $ 44.80 

640 3 



•1280 



320 Int. 3y., $134.40 

Int.i y., or 6 xno., 22.40 

6 ) $ 13*7.920 Int. J of 6 mo., or 1 mo., 3.733+ 

22.986+ Int. ^ mo., or 3 da., .3Y3+ 



Ans. $ 160.906+ . Ans. $ 160.906+ 

Since the interest of'$ 1 for the given time, at 6 per cent, 
is $.215^, the interest of $640 is 640 times $.215^, which is 
$137.92; and one sixt]^ of this, or $22,986+, is the interest 
at 1 per cent, which added to the interest at 6 per cent, gives 
$ 1 60.906+, as the interest at 7 per cent 

Again, since the interest of $ 1 for 1 year, is $ .07, the in- 
terest of $640 for 1 year is 640 times $.07, which is $44.80, 
and for 3 years is 3 times $44.80, which is $ 134.40; 7 months 
equal 6 months plus 1 month ; and since 6 months equal ^ of 
a year, the interest for 6 months is ^ of $ 44.80, which is 
$ 22.40 ; and since 1 month is ^ of 6 months, the interest is ^ 
of $ 22.40, which is $ 3.733+ ; and since 3 days are ^ of a 

Explain the first operation. The second. 
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month, the interest for 3 days is ^^ of S SJSZ-\*. which is 
$ .373-4- ; and, takinp; the sum of these, we have as the whole 
interest $ 160.90(>4-. 

Therefore, the interest of S 640 for 3 years, 7 months, and 3 
days, at 7 per cent, is S 160.906-f-. 

Rule. 

Find the interest for tears by multiplying the princi- 
pal by the rate expressed decimally, and thai product 
by their number ; for months, take such a part of the 
interest for one year as their number is part of a year ; 
and for days, take such a part of the interest of one 
month as their number is part of a month. Or, 

Find the interest at 6 per cent,, and increase or di- 
minish as the per cent, is greater or less than 6 per 
cent. 

For 7 per cent., add to 6 per cent. J ; for 8 per 
cent., 4 ; for 9 per cent., J ; for 5 per cent, subtract 
i ; for 4 per cent., ^, etc. 

Examples. 

2. What is the interest of $ 780 for 5 years, at 1 
per cent. ? Ane. $273. 

3. What is the interest of $30.50 for 3 .years at 5 
j)or cent. ? Ans $4,575. 

4. What is the interest of $ 130.60 for 6 months, at 
7 per cent. ? Ans. $4,571. 

6. What is the interest of $616 for 9 months, at 
7 per cent. ? 

What is the Rule 1 For 7 per cent., what is added to 6 per cent. ? 
For 8 per cent.? For 9 per cent.? For 5 per cent., what is sub- 
tracted ? For 4 per cent. ? 
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6. What is the interest of $ 234.92 for 33 days, at 
1 per cent. ? Ans. $ l.SOT-f- 

t. What is the interest of $420 for 63 daya, at 9 
per cent. ? Ans. $6.616-|-. 

8. What is the interest of $226 for 2 years and 3 
months, at 5 per cent. ? Ans. $ 25.426. 

9. What is the interest of $ 144.20 for 3 years and 
8 months, at 10 per cent. ? Ans. $ 62.813. 

10. What is the interest of $210, for 4 years and 
6 months, at 7 per cent. ? 

11. What is the interest of $61.42, for 1 year, 1 
months, and 16 days, at 6 percent? Ans. $6,613+. 

12. What is the interest of $ 333, for 5 years, 2 
months, and 5 days, at 8 per cent. ? Ans. $ 138.01. 

215, When the amount is required, add the princi- 
pal and interest. (Art. 210.) 

13. What is the amount of $263.48, for 2 months 
and 21 days, at 6 per cent. ? . Ans. $261,036-}-. 

14. What is the amount of $64.98 for 6 months 
and 20 days, at 1 per cent. ? 

16. What is the amount of $46.15 for 1 year, 4 
months, and 9 days, at 5 per cent. ? Ans. $ 48.216-f-- 
16. Wh^t is the amount of $60.60, for 2 years, 5 
months, and 16 days, at 8 per cent. ? 

Ans. $12,531+. 
11. What is the amount of $ 100 from May 16, 
1865, to August 31, 1861, at 10 per cent. ? 

Ans. $ 122.916+. 

Review Questions. — What is Percentage? (194.) What is 
Commission? (200.) Brokerage? (201.) Profit and Loss? (204.) 
Interest? (207.) 
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Miscellaneous Examples. 

1. A merchant receives from the sale of coffee $ 519- 
.60, of tea $310.20, and of sugar $640.45 ; how much 
does he receive from the whole ? Ans. $ 1470.25. 

2. If you should buy a farm for $ 5600, and sell a 
part of it for $3780,. and the remainder for $2340, 
how much would you make by the operation ? 

3. The difference of two numbers is 397, and the 
smaller number is 632 ; what is the larger number ? 

4. A and B together had -$655 ; but A having 
lost $ 65, they then had equal sums ; how much money 
had B ? Ans. $ 295. 

6. A merchant bought 55 bales of cloth, each bale 
containing 36 pieces, and each piece 30 yards ; how 
many yards did he buy in all ? Ans. 59400. 

6. Two travelers set out from towns 363 miles 
distant, and travel towards each other till they meet, 
when it appears one has traveled 93 miles farther 
than the other ; how far had each traveled ? 

Ans. One, 135 ; the other, 228 miles. 

7. If the product of two numbers is 1960, and 
one of the numbers is 35, what is the other number? 

8. If I have $3642, and purchase 404 barrels of 
flour at I 9 a barrel, how much shall I have left after 
paying for the flour ? Ans. $ 6. 

9. How many bushels of wheat ^t $1.25 a bushel 
will pay for 10 yards of broadcloth at $4.50 per 
yard ? Ans. 36 bushels. 

Review Questions. — What is Quantity ? (10.) Numbers? (11.) 
Arithmetic? (15.) Figures? (16.) Notation? (32.) Numeration? 
(36.) Upon what principle is Arabic Notation based ? (33.) 
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10. Divide the product of 35 X 20 by 640 — 515. 

11. If 9 acres of grass will pasture 15 cows, how 
many cows will 6 acres pasture ? 

12. When 141 tons of coal can be bought for 
$ T 7 5.50, how much is the cost of 100 tons ? 

13. Kequired the prime factors of 1365. 

Ans. 3, 5, 7, and 13. 

14. Reduce 31 2f to an equivalent improper frai> 
tion. 

15. Reduce 1564 to an equivalent fractional form. 

16. Change f and ^ to equivalent fractions having 
a common denominator. Ans. f ^ and f^. 

IT. A merchant sold, at one time, ^ of a ship, at 
another time, J of the remainder; what part of the 
whole ship did he sell at both times ? Ans. ^j^. 

18. i -^ ^jj subtracted from 1 leaves how many ? 

19. What is the cost of 6 acres and 2 roods of 
land, at $ 12.50 a rood ? Ans. $ 325. 

20. What is the difference of time between Jan. 
30, 1865, and May 16, of the same year ? 

21. How many H pint bottles can be filled from 
a cask of wine containing 54 gal. 1 qt. 1 pt. ? 

Ans. 290 bottles. 

22. Gave $4f dollars for a vest, $10|.for a coat, 
and $5^ for boots. How much did the whole 
cost? 

23. At f of a dollar a yard, how many yards of 
cloth can be had for $ 12 ? Ans. 32 yards. 

24. What decimal is equivalent to |f ? 

Review Questions. — Name the orders in the Numeration Table 1 
(34.) What is the Rule for Addition ? (41.) For Subtraction. (48.) 
For Multiplication? (57.) For Short Division? (68.) For Long 
Division? (70.) 
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25. What is the difference between thirty thou- 
sandths and thirty thousand ? Ans. 29999.970. 

26. Purchased two loads of hay^ the first weighing 
16 cwt. 3 qr. 14 lb., and the second 17 cwt. 2 qr. 
11 lb. What was the weight of the two loads ? 

Ans. 1 T. 14 cwt 2 qr. 

27. If 105 is f of some number, what is that num- 
ber ? Ans. 245. 

28. When $ 5600 is the value of i of f of a cotton 
factory, what is the whole of it worth ? 

29. How long will 2295 pounds of beef last a gar- 
rison of 45 men, if each man \ should get 1 pound 3 
times a week ? Ans. 17 weeks. 

30. A farmer, being asked how many sheep he had, 
answered, that he "had them in 4 fields ; in the first 
he had I of his flock, in the second ^, in the third i, 
and in the fourth 46 ; how many had he in all ? 

Ans. 120. 

31. What common fraction is equivalent to .9375 ? 

32. What per cent, of 60 is 15 ? 

33. What is the quotient, when 500 is the divi- 
dend and .05 the divisor ? Ans. 10000. 

34. Required the quotient of .05 divided by 500. 

35. What is the product of .0001 multiplied by 
500 ? Ans. .05. 

36. If the number of acres in a certain town is 
12,935, and the total valuation of real estate is $ 714,- 
200, what is the average value of real estate to the 
acre ? Ans. $ 55.21-[-. 

^ Review Questions. —What is United States Money ? (71.) How 
may United States Money be written, added, etc. ? (75.) What is Re- 
daction? (112.) What IS the Rule for Redaction Descending? (114.) 
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3T. What is an auctioneer's commission for selling 
goods to the amount of $ 16000, at 2J per cent. ? 

38. A farmer divided his real estate, consisting of 
113 A. 3 R. 25 P., equally among his 9 children; 
how many acres did each receive .? 

Ans. 12 A.2R. 25'P. 

39. How much wood is contained in a load 8 feet 
long, 3^ feet wide, and 5^ feet high ? 

Ans. 1 C. 26 cu. ft. 

40. If J of a ship cost $36000, what is ^ of it 
worth? Ans. $20000. 

41. How many yards of cloth IJ yards wide will 
line 16> yards | of a yard wide ? Ans. 4 J yards. 

42. Bought a horse for $ 125, but not proving as 
good as expected, I sold him for '$ 110. What was 
the loss per cent. ? Ans. 12 per cent. 

43. Bought a house for $ 3600, and sold it at a loss 
of 7 per cent. ; how much did I obtain for it ? 

Ans. $ 3348. 

44. Required the interest on $27.60 for 6 years, 6 
months, and 6 d^ys. at'6 per cent. 

Ans. $10.T91+. 

45. If the interest of $350 for 1 year is $21, what 
is the interest of $ 250 for the same time ? 

46. What number multiplied by 12J gives 1000 ? 

47. What number divided by 7} gives 110 ? 

48. If I buy corn for 50 cents a bushel, and sell it 
at an advance of 20 per cent., how many cents do I 
gain per bushel ? 

Review Questions.— Reduction Ascending? (117.) What is a 
'Simple Number? (119.) A Compound Number? (120.) A Fac- 
tor? (130.) Factoring? (132.)' CanceUation? (135.) Analysis? (137.) 
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49. The sum of two numbers is 93, and one of 
them is llj; what is the other ? 

50. If I buy corn for 60 cents a bushel, and sell it 
at a loss of 20 per cent., what do I get a bushel for 
it? 

51. Of a certain pole, 5 feet stands in earth, 10 
feet in water, and f above water ; what is the length 
of the pole ? Ans. 25 feet. 

52. What fraction is that to which if you add ^ 
the sum will be f ^ ? Ans. ^. 

53. How many rectangular blocks 1^ feet wide 
and 2 feet long, will pave a cellar-floor 15 feet wide 
and 16 feet long ? Ans. 80 blocks. 

54. When the dividend is 17.28, and the quotient 
14.4, what is the divisor? Ans. 1.2. 

55. When the dividend is .001, and the quotient 
.000001, what is the divisor ? Ans. 1000. 

56. Bought a horse, and paid $ 72 down, which was 
^ of the price ; what was the price ? Ans. $ 132. 

57. What is the interest on $600 for 6 months, at 
7^ per cent ? 

58. Bought a cask of molasses, containing 65 gal- 
lons, for $ 26 ; for how much per gallon must I sell it 
to gain 12 J per cent. ? Ans. $.4o. 

59. What is the value of a pile of wood 36 feet 
long, 4 feet wide, and 6 feet high, at $ 6 ^er cord ? 

Ans. $ 40.50. 

60. How many steps, of 2 feet 6 inches each, must 
a man take, in walking a mile ? Ans. 2112 steps. 

Review Questions. — What is a Fraction? (139.) A Common 
Fraction? (142.) A Decimal Fraction? (172.) From what is the 
term per cent, derived ? (194.) 
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61. If the cost of f of a farm be $3500, what is f 
of it worth ? Ans. $ 3000. 

62. What is the value of a small rectangular farm, 
72 rods long and 40 rods wide, at $ 50 per acre ? 

63. A frog, at the bottom of a well 15 feet deep, 
commenced going towards the top. In his journey he 
got up 3 feet every day, and fell back 2 feet every 
night. How many days did it take him to get out 
of the well ? 

64. What is the "interest on a note of $500 from 
Jan. 28, to May 21, 186T, at 1 per cent. ? 

Ans. $10,986+. 

65. A man purchased a hat worth $ 5, and handed 
the merchant a $ 50 bill in payment ; but the mer- 
chant, not being able to make change, passed it to a 
broker, and on getting it changed, he gave the pur- 
chaser of the hat his change. After the customer had 
left, the broker, finding the bill to be counterfeit, 
returned it to the merchant, and received good money 
for it. How much did the merchant lose by the 
transaction ? 

66. A farmer being asked how many sheep he 
had, said, '' if you add to ^ of the number, i of } 
of it, and 5 sheep, you will have the number;" 
how many had he ? Ans. 40. 

61. The population of the United States in 1860 
was 31,000,000, and if the increase be at the rate 
of 30 per cent, for the next 10 years, what will the 
population amount to in ISIO 1 Ans. 40,300,000. 

Revibw Questions. — What is CommiBsion ? (200.) Profit and 
Loss? (204.) What is Interest? (207.) What is the Role for find- 
ing the interest on any sum, for any rate ? (214.) 
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